CERTAIN 


PHYSIOLOGICAL 


And other ! 
TRACTS: 
, 2 

Written at diftant Times, and on feveral Occaftons. 


_ . By the Honourable 
ROBERT BOT 235: 


The Second Edition. 


Wherein fome of the Tracts are enlarged by Experiments, 
and the Work is increafed by the Addition of a 
: Difcourfe about the 


4265 0O0-LU07T.€ RES ¥ 


BODIES 


LONDON, 


Printed for Heary Herringman at the Blew Anchor in the 
Lower Walk of the New-Exchange, MDC LXIX. 


| PHYSIO LOGICA 


mS OE NDI N: i 
Printed for Henry Herringman, MDCLXIX. 


a a 


v 2 7 


is th, ts > SS ee 
: ts SS ff +, i 2 Ae, — \ 
Y) 


see < =, ~ ar a 
mm ES : 
AY RY Xi 
ED AN S39, GA 
~ SAWANT S > ee oO YW i <. a ae 


ADVERTISEMENT 


TO: THE 


READER: 


Prefixed ‘to the Firft. Edition, 
Put forth 4. D. 166 2% 


rity HE Publifoer defires that the Reader 
went pen, fhould be inform'd, that neither were 
TiS the following Treatifes written wear 
about the fame Time (Jome of them be- 
ing divers years elder than fonse %t bers) 
Sam «(VON yet are they mow publifhed i# the | 
Re fame Order that they were mrittes is 
For the firft of thefe Difcourfes (though 
penned about four years fince) was not only writter after 
the fecond, third, and fourth, but after divers other Effays 
which the Author has yet lying by bine among his Papers 5 
at.being intended for a hind of Introduction to all thofe 
| Treatifes which under feveral names, but chiefly that of Phy- 
| fiological Effays, the Author hadthen compos'd. But having 
| during the late Confufions (0 difpofed of bis Papers. to fecure 
A2 


thes... 


An Advertifement cc. | 
them, that he could not himfelf feafonably recover them $ 
and being engaged by Promife to fome friends, to let about 
half a dozen of his {uzall Tras come abroad into the world 
by fuch atime, he was fainto fend the following Treatifes to 
the Prefs as they came, fome at one time, fome at another, 
to hishands, And this his occaftons. did now and then re- 
duce hiw to doin fuch hafte, that he could not atterd the cor- 
recting eitherthe Printers Lapfes or bis own, and particu- 
larly was obliged, partly by hafte, and partlyby a Diftemper 
in his Eyes, to fend away the Hiftory of Firmnefs without fo 
much as reading it over,’ Allwhich ’tis hoped the Equita- 
ble Reader will confider in his favour, and bear with what 
may be imputable to fuch Circumftances. 

Lfhould add nothing further, were it not that to favethe 
Reader the trouble of gueffing whois meant by that Pyro- 
philus to whow moft of the following Treatifes are ad- 
drefed, I think it requifite to inform hin, that the perfor 
weil'd under that nance, is that hopeful Young Gentleman 

Mr. Richard Jones, owly Son to the Lord Vifcount Rane- 
lagh and an Excellent-Lady, Sifter to the Author. 


Re a. 
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ADVERTISEMENT. 


About the Second Edition. - 


Or the eafe of thofe-that bad. already perufed the 
Jirft Edition of the Phyfiological Eflays,and other - 
Tras that accompany'd them, the Author took 
the pains toinclude the principal things added in 
the prefent Edition in Parathefes, that the chief — 

Additions may be found ont without the pains of reading over - 


. again the wholeBook.But finding thefeParathefes tohave been, 


by an overight of the Pre S,0mitted, fome-amends.was thought 
fit to be endeavoured ta-be made for that, by intimating that 


_ the Experiments that enlarge this New Edition, are, for the 


moft part, to be found inthe following Pages of it 


Page 196. 202,- 222.226, 227. 241. 243.246. from ~ 
pag. 252 £0 255. p. 257. p. 238, 239. p. 263. from p.289..) 
to 291. p. 32 and 33..p. 169, 170. 


PROEMIAL ESSAY, 
ek giil: ee WHEREIN, aM 
With fome confiderations touching 
EXPERIMENTAL £ SSATS 
; ~.1n General, ai 
_: fs interwoven fuch an Introduction to all thofe writ- 


ten by the Author, as is necefflary to be perus’d 
for the better underftanding of them. 


Know not, PyPophilws, whether what you willmeer . 
with in the enfuing Difcourfes will prove worthy 
of your taking notice of it: Yet I dare tell you, 
that if all my Endeavours to ferve you.were not 
| Duties, fhould think I might deferve your Thanks. 
| for venturing to write them for yourfake. ForIam fuf- 
‘|? ficiently fenfible both: how unlearned Iam, and in how 
. learned an Age I prefume to write: Nor has the great 
number of thofe efcap'd my Obfervation, who finding ita 
much eafier task to cenfure Experimental Compofures 
than to write fuch, endeavour to acquire the Title of Ju- 
dicious, by condemning all things that themfelves have 
not written, orthoughton. And indeed, Pyrophilus, 1 had 
befides thefe, fo many other difcouraging Confiderations 
in my Eye, whilft I was fetting down the following Eflays, 
i: that-t fhould {carce have profecuted a Defign {0 full of it 
1 trouble, and fo unlikely by its fuccefs to make amends for 
3 Coe an Tig coe B.. : i 
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(2) 
it,if had thought it free for the fecuring ofmy ownQuiet 
and Credit, to fupprefs Obfervations which might prove 
ferviceable to you, who having fufficiently convers'd with 
Books, are now defirous to begin to converfe with Things 
themfelves. ButI muft confefs, I look upon Experimen- 
tal truths as Matters of fo great concernment to Mankind, 
that in fpight of the juft fenfe Ihave of my own Difabili- 
ties, I am deterr’d from complying with thofe Inclinati- 
ons and Motives that endear filence to me, by confider- 
ing the Fate of him, who though he had lefs entrufted to 
him than any of his Companions, was yet feverely punifhe 
for burying his fingle Talent. | And though, Pyrophilus, 
I could not without fuch reluctancy refolve to write, yet 
I found it much more uneafie to refolve to write fo foon: 
For I could not but confider , that being yet but very 
young, not only in Years, but, what is much worfe, in Ex- 
perience, Ihave yet much more need to learn, than abili- 
ty to teach; and [ confider'd too, that after a man is 
grown fomewhat acquainted with things themfelves, and 
hastaken fome general notice of the Cognations, Diffe- 
rences, and Tendencies of their Properties, he may every 
day fo much improve his Knowledge, that Lam apt to 
think, that if God fhould be pleas'd to protract my Life 
a few years longer, I thalliat the end of them be able to 
look upon what I have hitherto written with Pity, if not 
with Bluthes. And I haveoften obferv'd, that it is wont 
to happen in the productions of the Mind, asin thofe of 
the Body. For asthofe thatapply themfelves to Procre- 
atiom too young, and before they have attain‘d to their 
full vigour and ftrength, do generally both hinder their 
own growth, and become the Parents but of weak and 
{hort-liv’d Children; fo they that topearly, and before 
their Judgment and Experience be fully ripe, addict 
themfelves to write Books, do commonly both hinder 


their-own Proficiency in Knowledge,and write but imma- 
ture 
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(3) 
ture, and therefore feldom lafting Treatifes. Nor fhould 
I, Pyrophilus, have ever prevail’d with my felf to prefent 


‘you fo early thefe Difcourfes, fince by keeping them Jon- 


ger by me, I might eafily by fecond Thoughts, and frefh 
Experiences be enabled»to correct and enrich:them, did 
not the frequent and dangerous diftempers to which my 
very fickly Conftitution has of late render'd me obnoxi- 
ous, make me juftly doubt, whether or no, if I fhould 
long forbear to write, Death would not fooner come than 
the expected Maturity of Age and Judgment. And though 
Thad no fuch Confideration to move me to) make haft to 
tenderto you the enfuing Difcourfes, yet this would fuf- 
fice toengage me to prefent them you withall their pre- 
fent defects:;- that if P-fhould keep them till I can make 
them lefs unworthy of you, Imuft keep them till you are 
grown patt theneed of them. | 
And now that Thave told you, Pyrophilus, both why I 
have written the enfuing Difcourfes, and why I keep them 
not by me long enough to prefent them you with fewer 
Imperfections , 1 fuppofe you will expec that I fhould 
next tell you why I have caft them into Effays, rather than 
intoany otherform. To fatisfie you about this particu- 
lar, Pyrophilws, l muft freely acknowledge to you, that it 
has long feem’d to me none of the lea{t impediments of the 
real advancementiof true Natural Philofophy, that men 
have been fo forward to write Syftems of it, and have 
thought themfelves oblig'd either to be altogether filent, 
or not to write lefsthan an entire body of Phyfiology: 
for from hence feem to have enfu'd'not a ‘few Inconve- 
niences. ul fan i | 
~ And firft;when men by having diligently ftudy’d either 
Chymiftry, Anatomy, Boranicks,or fome other particular 
part of Phyfiology; or perhaps by havingonly read Au- 
thors on thofe Subjects, have thought themfelves thereby 
qualify’d:to»publifh compleat: Sy {tems of ‘Natural Philo- 
mt B 2 fophy, 


C4) 


fophy, they have found themfelves by thenature of their 
undertaking, and the Laws of Method, engag’d to write 
of feveral other things than thofe wherein they had: made 
themfelves Proficients, and thereby have been reduc'd, 
either idly to: repeat what has been already, though per- 
haps butimpertinently enough, writtenby others on the 
fame Subjedts, or elfe to fay any thing on them’ rather 
than nothing, Jeft they fhould appear not to have faid: 
fomething) tonevery part of'the Theme which they had 
taken upon themfelves to.writeof. » | 
In the next place, the {pecious and promifing Titles and. 
comprehenfive Method of. thefe Sy{tems have been often 
found to perfwade unwary Readers, that all-the parts of 
Natural Philofophy have: been) already fufficiently expli-’ 
cated; and that confequently it were needlefs for them to: 
put themfelves to trouble and charges in- making further 
Enquiries into Nature, fince others having-already fuffici- 
ently made it their-bufine(s, to inveftigate and explicate 
Phyfielogical Truths, ,our bufinefs neéds now be no more 
than,to learn what they have taught, and thankfully to. 
. acquiefce in ity! rt PP yily 
Nor has the Syftematical way of writing been: prejudi- 
cial only to the proficiency of {ome Readers, but alfo to 
the reputation of fome’ Writers of Syftematical Books. 
Forit not uofrequently happens, that when a Writer; ‘to 
vent fome few peculiar Notions or Difcoveries of his own, 
prefumes to write a whole body of 'Philofophy, what is 
truly his own, though excellentin its kind; is either loftin 
the Crowd.of the things he has borrow’d'from others,and 
fo comes to be over-look’d, or at leaft not fufficiently ta- 
ken\notice!.of) bythe Readers! or elfe the unwelcome, 
and yet in fuch Compofures fcarce evitable, Repetition of 
many things that others had I kpow not how often written 
before, occafions-the laying afide of the whole Book; as 
a Khapfody of trite and| vulgar Notions, i{carce worth the 
perufing : 


| (5) 
perufing : and by this means the Author often lofes the 
Reputation of his peculiar Notions, as well as the Reader 
the benefit of them 3; and that which would have made an 
excellerit and fubftantial Effay, paffes but for a dull and 
empty Book. | 

But the worft Inconvenience of all. is yet to be men- 

tion’d, and that is, That whilft this Vanity of thinking 
* men oblig’dto write either Syftems or Nothing, is in re- 
queft, many excellent Notions or Experiments are by fo- 
ber and mode({t men fupprefs'd, becaufefuch Perfons being 
forbidden by their Judgment and Integrity to teach more 
than they underftand, or affert more than they can prove, 
‘are likewife forbidden by Cuftome to  publifh their 
Thoughts and Obfervations, unlefs they were numerous 
enough: to {well into a Syftem. And indeed it may be 
doubted whether the Syftematical Writers have not kept 
-the worldfrom much more ufeful Compofures than they 
have prefented it with. Forthere are very few men, if 
any at all, in the world, that are enrich d with a compe- 
tent {tock of Experiments and Obfervations to noiake out 
clearly and folidly,Ifay not allthe Phenomena of Nature, 
but all thofe that belongto Chymiftry, Anatomy, or any 
fuch confiderable fubordinate Dodtrine of Phyfiology. 
And thofe: very men that are diligent and judicious 
enough to ftudy profperoufly any of thofe parts of Phy- 
fiology, areoblig'd tofpend fo much time in the accurate 
Profecution of that; ‘and are wont to be thereby made fo 
wary, ‘and fo thorowly acquainted with the difficulty of 
Phyfiological Inveftigations, thatthey will leaft of all men 
be forward to write Sy{tems. 

And what I fay, Pyrophilws, of the inconveniences that 
have hitherto beemobferv d to flow from mens forwardnefs 
to write entire bodies of Philofophy, may.be inits degree 
appli'd to the practice of thofe that pretend sto give us 
compleat accounts of Chymiftry, or almoft (fay almoft) 

7 any 


(5) 
any other confiderable and comprehenfive part of Natural 
Philofophy : Though I deny not, that in fuch attempts 

which are much lefs difficult than the former , fome Men 

have done Mankind confiderable fervice, though they 

have not fully perform’d what theTitles of theirWritings 
feem to promife. Nor am I forigidas to be unwilling 
that from time to time fome very knowing Writer fhould 
publith a Syftem of Phyfiology, or any part of it, accord- 
ingto the beft Authors and Obfervations of that time: 
For fuch a Work may be ufeful, partly, for the inftructing 
of Youth in Schools and Academies; and partly, that men 
may have from timeto time an Inventory of what hath 
been already difcover’d, whereby the needlefs labour of 
{eeking after known things may be prevented, and the 
progrefs of Mankind as to Knowledge might the better 
appear. But then it is to be wifh'd that fuch Writings 
were not publifh’d but by very intelligent Perfons, nor till 
{ome Confiderable improvement have been made in Know- 
ledge fince the laft work of that Nature. Nor would Ibe 
thought to difallow fuch Writings of very Learned Men; 
as though they may bear very general Titles,’ yet are not 
publith’d by their Authors as compleat Bodies or Syftems 
of Phyfiology, but rather as general Principles (almoft 
like the Hypothefes of Aftronomers) toaflift men 'to ex- 
-plicate the already- known Phenomena of Nature. Forof 
fuch kind of Writings, if their Authors be (as forthe moft 
part they are) fubtle and inquifitive men, there may be 
very goodule, not fo much by their gratifying the Intelle& 
with the plaufible account of fome of NaturesMyfteries ; 

as becaufe on the one fide their Writers, to make good 

their new Opinions, mult either bring New Experiments 

and Obfervations, or elfe muft confider thofe that are 

know nalready after a new Manner, and thereby make us 

take notice of fomething in them unheeded before 3 and 

on theother fide, the cuiriofity of Readers, whether: they 

like 
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like or difapprove the Hypothefis propos’d, is wont to be 
thereby excited to make trial of feveral things, which 
feeming to be Confequences of this new Doétrine, may by 
their proving agreeable or repugnant to Experiment el- 
ther eftablifhor overthrow it. 

And that you may know, Pyrophilws, what kind of Wri- 
tings Imean, Ifhall name to you the Learned Gaffendus 
his little Syntagwa of Epicurws’s Philofopby, and that 
moft ingenious Gentleman Afons' Des-Cartes his Principles 
of Philofophy. Forthough I purpofely-refrain‘d, though 
not altogether from tranfiently confulting about a few - 
Particulars, yet from ferioufly and orderly reading over 
thofe excellent (though difagreeing ) Books, or fo much as 
Sir Francis Bacon's Novum Organum, that 1 might not be 
prepoffefs'd with any Theory or Principles till I had {pent 
fome time in trying what Things themfelves would incline 
metothink 5 yet beginning now toallow my felfto read 
thofe excellent Books, I find by the little I have read in 
themalready, that # I had read them before I began to 
write, I might have enrich’d the enfuing Effays with di- 
vers truths which they now want, and have explicated di- 
vers things much betterthen I fear Ihave done. But of 
fach Writers the number is yet (and willl fear always be) 
fo fmall, that Ifhall not need to make many Exceptions 
when I treat of the ufefulnefs of writing Books of Effays, 
in comparifon of that of writing Syftematically : Or at 
leaft; Pyrophilus, whilftI prefumenot to judge of other 
mens abilities, I hope it may be lawful forme to confefs 
freely to you concerning my felf, that I am very fenfible 
of my being far from having fuch a ftock of Experiments 
and Obfervations, as I judge requifite to write Sy{temati- 
" cally ; and Jam apt to impute many of the Deficiencies to 
be met within the Theories and Reafonings of fuch great 
Wits as Ariftotle, Campanella, and fome other celebrated 


Philofophers, chiefly to this very thing, that they have too 
haftilys 


haftily, and either upon a few Obfervations, or ‘at leaft 
without a competent number of Experiments, prefum’d to 
eftablifh Principles, and deliver Axioms. For it very rare- 
ly otherwife happens, than that Theories that are ground- 
ed but upon few and obvious Experiments are/{ubjec,to 
be contradicted by fome fuch Inftances as morefree and 
diligent Enquiries into what .of Nature is more abftrufe, 
or even intoithe lefs obvious Qualities of things, are wont 
to bring to light. I remember,that being once at Leydez, 
I was brought to the Top of a Tower, where ina darken‘d 
room (fuch as isnow ufed.in many places to bring in the 
Species ofexternal Objects) a Convex glafs, apply’d tothe 
only hole by which light was permitted to enter, did pro- 
jet upon a large white fheet of Paper, .held ata juft. di- 
{tance fromit,a lively reprefentation of divers of the chief 
Buildings in the Town, all which upon the admiffion. of 
more light into the room, by opening the Window, did 
immediately difappear. And methinks, Pyrophilws, that 
in divers of the Philofophical Theosies that have been 
formerly applauded, fomething not unlike this may be 
eafily obfervd: for though, whilft they are look’d on 
with fuch a weak and determinate degree of light, they 
may appear very artificial,and well-proportion’d Fa- 
bricks, yet they appear fo but in that twilight, as it were, 
which #s requifite to their confpicuoufnefs.. For if buta 
full light of new Experiments and Obfervations be freely 
let in upon them, the Beauty of thofe (delightful, but 
Phantaftical) ftructures does immediately vanifh. 

And truly, Pyrophilus, if mencould be per{waded to 
mind more the Advancement of ‘Natural Philofophy than 
that of their own Keputations, ‘twere not methinks very 
uneafie to make them fenfible, that one of the confidera- 
bleft fervices that they could do Mankind, were to fet 
themf{elves diligently and induftrioufly to make Experi- 
mentsand collect Obfervations, without being over-for- 
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‘ward to eftablifh Principles and Axioms, believing it un- 
eafie to erect fuch Theories as are capable to explicate all 
.. the Phenomena of Nature, before they have been able to 
take notice of the tenth part of thofe Phenomena that are 
to be explicated. -Not that { at all difallowthe ufe of 
Reafoning upon Experiments, or the endeavouring to dif- 
cern as early as we can the Confederations, and Diffe- 
rences, and Tendencies of things: For fuch an abfolute 
fufpenfion of the exercife of Reafoning were exceeding 
troublefome, if not impoffible. And asin that Rule of 
Arithmetick which is commonly called Regula falfi, by 
proceeding upon a conjecturally-fuppofed Number, as if 
it were that which we enquire after, we are wont to come 
to the knowledge of the true number fought for : fo 
in Phyfiology it is fomtimes conducive to the difcovery of 
truth, to permit the Underftanding to make an Hypothe- 
fis in order to the Explication of this or that difficulty, that 
by examining how far the Phenomena are, OF are not, ca- 
pable of being falv’d’by that Hypothefis, the Underftand- 
ing may even by its ownErrors beinftruéed. For it has 
been truly obferv’d by a great Philofopher, That Truth 
does more eafily emerge out of Error than Confafion, 
That then that I with for, as to Syltems, is this, That 
men in the firft place would forbear to eftablith an y Theo- 
ry, till they haveconfulted with (though not a fully com- 
petent number of Experiments, fuch as may afford them 

allthe Phenomena to be explicated by that Theory, yet) 

a confiderable number of Experiments in proportion to 

the comprehenfivenels of the Theory to be eredted on 

them. And in the next place, I would have fach kind of 
faperftructures look’d upon only as temporary ones, 

which though they may be preferr’d before any others, as 

being the leaft imperfett, or, if you pleafe, the beft in their 

kind that weyet have, yet are they not entirely to be 

acquiefced in, asabfolutely perfect, or uncapable of im- 

proving Alterations. Cc ft 
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> Tewere very poflible, Pyrophilas, to let ‘you fee that all 
that has been faid to recommend to you that form of Wri- 
ting which (in imitation of the French) we call Effayes, 
is but a part of what may be pertinently faid to the fame 
purpofe. But becaufe this Introductory Difcourfe it. felf 
is to be but an Effay, fot a Book, I dare not long infift 
upon the Advantages of this fort of Difcourfes. Only 
becaufe I think that if Icould engage you, Pyrophilus, and 
fuch other ingenious Perfons, to caft their Phyfiological 
h(rvations and Reflexions into Experimental Effayes, f 
fhould thereby do real Learning no trifling fervice, by 
bringing fo ufeful a way of writing into the requelt it de- 
ferves ; Uponthisconfideration, I fay, I muft beg leave to 
reprefent to you this great Conveniency of Eflayes, That 
asin them the Reader needs not be clogg’d with tedious 
Repetitions of what others have faid already, .fo the Wri- 
ter, having for the moft part the Liberty to leave off when 
he pleafes, is not oblig’d to take upon him to teach others 
what himfelf doesnot underftand, ner to. write of any 
thing but of what he thinks he can write well, Andif fuch 
E(fayes be but as they fhould be coinpetently ftock’d 
with Experiments, ‘tis the Readers own fault if hebe not 
a Learner by them: for indeed when a Writer acquaints 
me only with his own Thoughts or Conjectures, without 
enriching his difcourfes with any real Experiment or Ob- 
fervation, if he be miftdken in his Katiocinationy Taman 
fome dang r of erring with him, and at leaftam like to lofe 
my time, without receiving any valuable Compenfation 
for that greatlof$: but if a Writer endeavours, by deli- 
vering new and real Obfervations ot Experiments, to cre- 
dit his Opinions, the: Cafe is much otherwife 3 for let his 
Opinions be never fo falfe,, his Experiments being true, I 
am not oblig’d to believe the former, and am leftat liberty 
to benefit my felf by the later 5 and though we have er- 
ronconfly fuperftru@ed upon his Experiments, i the 
. oun- 
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foundation being folid, amore wary builder may be very 
much furtherd by it in the erection of more judiciousand 
confiftent Fabricks : fuch a Writer, if [be not wanting to 
my felf, will certainly teach me ufeful Truths, and if it he 
not my fault, he can lead me into no errors;and oftentimes 
the very Experiments that he delivers, befides that they 
may be applicable to many other purpofes unthought of 
by him, may be either fufficient or at leaft helpful to the 
rery difcovery of theerroncoufnels of the Opinions they 
are alledg’d to countenance: and I make account that a 
man that gives me, together with his conjectures. ( though 
erroncous) in matters of Phyfiology,:fome noble Experi- 
ment or Obfervation by which he pretends to verifie 
them, does meno greater injury than Ga/éleo upon his firft 
Invention.of the Telefcope would have.done an Aftrono- 
mer) ifhejaad told him, that he had difcover'd in Heaven 
thofe imaginary new Stars which a late Mathematician 
has fancy'd himfelf to -have defcry’d there, and atthe fame 
time had made hin? aPrefent of an excellent Telefcope, 
with expectation that thereby the Receiver fhould be 
made of the Giver’s Opinion 5 for by the help of his In- 
firument the Aftronomer might not enly make divers ufe- 
fulObfervations in the Sky.and perhaps detect new Lights 
there, but difcern alfo his miftake that gaveithim. 
After what has been faid, Pyropbiiws, of the Ufefulnefs 
of experimental Effays, we mutt proceed to fay fomething 
concerning theMannerof writing them: butbecaute you 
willalfoexpect to receive fome account of the enfuing 
Difcourfes,; I fhallnot treat of thofe two Subj. cts apart, 
but, in difcourfing of thefollowing Effays, fhali take occa- 
fion to acquaint you with part of my thoughts conceroing 
fuch kind of Compofuresin general, the other Confidera- 
tions belonging tothe fame Subje being already upon 
feveral Occafions difpers’d among, andtobe met with in, 
the enfuing Difcourfes themielves. 
C2 And 


And firft, as for the ftyle of our experimental Effays, I 
fuppofe you will readily find that Ihave endeavour’d to 
write ratherin a Philofophical than a Rhetorical ftrain, as 
defiring that my expreffions fhould be rather clear and 
fignificant, thancurionfly adorn’d : For, to a fubject_ of, 
the ferious and important Nature of Phyfiology, that fay- 
ing may unqueltionably be appli'd, Oraaré res ipfa negat, 
contenta doceri. And certainly in thefe Difcourfes, where 
our defign is only to inform Readers, not to delight or 
perfwadethem, Perfpicuity ought to be efteem’d at leaft 
one of the beft Qualifications of a ftyle, and to affect need- 
lefs Rhetorical Ornaments in fetting down an Experi- 
ment, or explicating fomething abftrufe in Nature, were 
little lefSimproper than it were (for him that defigns not 
to look dire&tly upon the Sun it felf}) to paint the Eye- 
glafles of a Telefcope, whofe clearnefs is theigCommen- 
dation, and in which even the moft delightful Colours 
cannot fo much pleafe the eyé as they would hinder the 
fight. And that it may not be fufpeéttd, that thofe that 
would not have it requifite to imploy a florid ftyle in 
treating of Philofophical Subjects, do but in their own 
excufe deny the neceflity of fuch Rhetorical Embellifh- 
ments as they are not able to afford their Compofures, 
give me leave to fubjoyn, that it was not an unpolifh’d 
Naturalift, but that Prince of Orators, Cicero hintfelf,who 
made this {tudious Declaration, Owne (fayshe) quod de 
re bona dilucide dicitur, praclaré mibi dict videtur > iftinf- 
modi autem res velle ornate dicere, puerile eft 5 plane autem 
> perfpicue expedire poffe, docti & intelligentis Viri. But 
I muft not fuffer my felf to flip unawares into the Com- 
mon place of the unfitnefs of too fprucea .ftyle for ferious 
and weighty matters 5 and yet lapprovenot that dull and 
infipid way of writing which is practisd by many Chy- 
mi(ts, even when they digrefs from Phyfiological Subjects : 
for though a Philofopher need not be follicitous re his 
yle 
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ftyle fhould delight its Reader with his Floridneffe, yet 


I think he may very well be allow’d to takea Care that 
it difguft not his Reader by its Flatnefs, efpecially when 


-he does not fo much deliver Experiments or explicate 


them, asmake Reflections or Difcourfes on them; for on 
fuch Occafions he may be allow’d the liberty of recreating 
his Reader and himfelf, and manifefting that he declin’d 
the Ornaments of Language, not out of Neceffity, but 
Difcretion, which forbids them to be us’d where they 
may darken as well as adorn the Subject they are appli’d 
to... Thus (to refume our former Comparifon) though it 
were foolifhto colour or enamel upon the glafles of Tele- 
{copes, yet to gild or otherwife embellifh the Tubes of 
them,may render them more acceptable to theU fers, with- 
out at all leffening theClearnefs of theObject to be look’d 
at through them. ; 
And as for Exotick Wordsand Terms borowed from 
other Languages, though I expect that Perfonsnot con- 
verfant in the Philoiophical Compofures written (efpeci- 
ally of late) in our Language will beaptto fufpe& me for 
the willing Author of divers new Words and Expreffions, 
yet as for you, Pyrophilus, who perufe other then Moral, 
Theological,and Hiftorical Books inEnglifh,and find how 
much ufe ismade in them of Exotick Terms, Lhope you 
will find that I have not at all affeCted them, but have ra- 
ther {tudioufly declin’d the ufe of thofe whichCuftom has 
not render d familiar, unleffe it be to avoidthe frequent 
and unwelcome Repetition of the fame word, ({fotrou- 
blefome tothe Ear,.and fo much forbidden by Orators ) 
or for fome peculiar fignificancy of fome fuch Word, 
whofe Energy cannot be well exprefs'd in our Language, 
at leaft withouta tedious’ Circumlocution, And in fuch 
cafes, Pyrophilus, 1 fuppofe a Writer may be allow’d to 
ufe Exotick Terms, efpecially when Cuftom has not only 
Denizon'd them, but broughtthem into requeft. . For 
as inthe Fafhions of Clothes, though perhaps Fools begin 
them 
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them, yet Wifé meh;!; when they:are’ once génerolly re- 


ceiv'd, feruplenot to follow them, -becaufe then obfti- 
nately to decline them would be as ridiculoufly fingalar 
as at firft it would have been'to begin them: 0 in -Exo- 
tick Words, when Cuftom has once made them familiar 


and.efteem'd, fcrupuloufly vo declinethe ufe of them itiay 


beas well a fault, as needlefly to imploy them: ‘For it ts 
not the Ufe but the Affettation of them that is unworthy 
a Philofopher. / And from the latter of ‘thofe-f hope I 
have kept my felf far ‘enough: For I fhould think my 
felf guilty of a vety Childifh vanity if the! nfe I made of 
Languages were foto write as to be the lefs underftood. 
But befides the unintentional deficiencies of my ftyle, I 
have knowingly and purpofely ‘tranfgrefs'd the Laws of 
Oratory in one particular, namely, in making fometimes 
my Periods or Parenthefes over-long-: for when f could 
not within the Comipafs of a regular Period comprife what 
I thought requifite to be delivered at once, I chofe rather 
toneglect the Precepts of Pehetoriciins, than the mention 
of thofe things whichd thought pertinent to my Subje@,& 
ufeful to you; my Reader. ‘Andfor this faule, Pyropbélus, 
fince Vhave made my felf guilty of it but for your fake, 1 
think Lought to obtain your-pardon at leaft as eafily as ‘my 
own, fince barely to keep you from lofing any thing that 
I conceiv'd might be ferviceableto you, 1 knowingly ex- 
pofe'my ‘ftyle to’be ceafur'd.as dif{proportionate to it felf, 
The next'thing, Pyrophilws, of which am ‘to give you 
an account, is, why'l have in the enfuing Effays déliver'd 
marry Experiments and Obfervations, which may feem 
flight and eafie, and fome ofthem obvious alfo, or elfe per- 
haps mention’d by othersalready. To:fatishie you about 
this, I muftinform you that many’ of the'Particulars which 
we arenow confidering; wereinmy firlt Defign collected 
in order to a Continuation of'the |Lord ‘Verulam's Sylva 
Syluarum, or Natural Hiftory.’ And thae my intended 
J Centuries 
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Centuries might refemble his; to which, they were.to be 
annex’d , it was exquifice that {uch kind of Experiments 
and Obfervations as. we have been newly {peaking of, 
fhould make up.a-confiderable part of them....And indeed 
+t were to be with'd, that fueh-inquifitive Perfons as can- 
not be atthe Charge, or have not the opportunity; of ma- 
king new Experiments, would: bufie themfelves, as. they 
have opportunity, :in induftrioufly collecting and carefully 
fetting down'the Phenomena to be met with without the 
Affitance ofinew Experiments, .efpecially fuch particulars 
as feem either to be of moment,in order-to-th¢-hinting, or 
Confirmation of fome Confidetable Truth,or to the Dete- 
é&ion of fome Applauded Error,or elfe to havebin,though 
obvious ehough, yet little'taken notice of... For.Lamcon- 
fident' that very much maybe done; towards the Improver 
ment of Phyfiology byia‘dueGanfideration of and reflexion 
om the obvious’Phanomena of Nature, and thofe'things 
which are almoftin every bodies power to know, -if he 
pleafe but ferioufly ta beed them 5, and I make account 
that attentionalone might quickly furnifh us.with one half 
of the Hiftory of Nature», aswell as indultry is, requifite, 
by new Experiments, to enrich us with the other. And 
therefore I confefs I think my felf beholding to him tha 
Grft: makes me take notice of what I might eafily have 
knowns but heeded not before 3 if not feldom bappening, 
that we are prejudicid by,' though we do not complain of 
that ignorance from which we might relieve our felvess if 
we did but diligently turn oureyes to the Obfervations 
wherewith even neighbouring and familiar Objects would, 
if duly confulted; prefentus.., But I.digrefs, and therefore 
mufiitep back into the way, and tell you, thatthe reafons 
why Ifirft.defign’d the Narrative of what Thad try'd and 
ebferv'd fora Continuation of. Sir Fragcis Bacovs Natural 
Hiftory, youwill meet with in my Preface to,that {pecimen 
ofthe intended Continuation, which Lhavegivenia thofe 
of 
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Of my Effays that treat Of Promifcuous Experiments : 
and the reafon why Ihave fince declin‘’d that fuccin& way 
of ‘Writing, is, for the fake of Pyrophilus, that I might have, 
inamore free and uncircumfcribed way of difcourfing, a 
greater Liberty to infifton and manifeft the Reafonable- 
nefsof fuch Animadverfions as I thought feafonable for a 
Perfon, who, though a great Proficient in the other parts 
of Philofophy, is but a Beginner in Experimental Learn- 
ing. And the fecond Reafon why I have often made ufe of 
feemingly flight Experiments, is, becaufe fuch are more 
eafily and cheaply try’d, and they being alledg’d for the 
moft part to prove fome Affertion, or credit fome Admo- 
nition, [thought their Eafinefs or Obvioufnefs fitter to 
recommend them, than depretiatethem 3 andI judg’d ie 
fomewhat unkind, or at leaftindifcreet, to refer you moft 
commonly for proof of whatI deliver’d, to fuch tedious, 
fuch difficult, or fuch intricate Procefles, as either You can 
{carce well make, unlefs You bealready what Idefiremy 
Experiments fhould help tomake You, a skilful Chymifts 
or elfe are as difficult to be well judg'd, as the truth they 
fhould difcover is to be difcern’d. I was alfo hopeful 
that the Eafinefs of divers things inviting you to make try- 
alof them, and keeping You from being difappointed in 
Your Expectations, the fuccefs of Your firft attempts 
would incourage You to maketryalalfo of more nice and 
dificult Experiments. And'till Youhave try'd them, do 
me the right to think that I deal not unfincerely with 
ou. 7 
The Reafons of my having divers times recorded Expe- 
riments which You may have formerly met with, and per- 
chance ev’n in Printed Books, I have elfewhere deduc'd in 
a peculiar Difcourfe on that Subje& : and therefore thall 
now only add, that byreafon of my being as yet a ftranger 
to the German Tongue, wherein the moft and beft Chy- 
mical Books are faidto be written, I may have fet down 
| divers 
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divers Chymical Experiments and Obfervations that are 
extant already in that Hermetical Language, (if Imay fo 
eallit ) without having had them from their Dutch Pub- 
lithers, or fo much as dream’d of their having been divulg’d 
by anyman. Thavelikewife in my Preface to the Effays 
that you will meet withunder the Title of Promifcuous 
Experiments, given You an account why I have not re- 
frain’d from mentioning divers things which may feem 
very flight, becaufe very obvious: And I have Jong had 
thoughts toinform You in an-intire Difcourfe to be writ- 
fen on purpofe, why I think that ev’n the trivial, and 
therefore flighted, truths of Phyfiology ought not to be 
defpis’d. And for my own-part, I fhall not feruple to 
confefsto You, that I'difdain not to take Notice ev’n of 
Ludicrous Experiments, and think that the Plays of Boys 
may fometimes deferve to be the Study of Philofophers : 
For as when we go a Hunting, though the flight of the 
Hareand the purfute of the Dogs be to us but {port and 
recreation, yet the Beafts themflves are extreamly ear- 
neff, the one to fave his threatn’d life by flight, and the 
other to overtake his defired. Prey ; fo Nature a&s very 
feriouily in all the other things that we make {ports with, 
and is in very good earneft, whether we Men be {0 o; 
no, 

Perhaps you will wonder, Pyrophilws , that in almoft 
every one of the following Effays!I fhould {peak fo doubr- 
ingly, and ufe.fo often, Perhaps, It fcems, Tis not emproba- 
ble, and {uch other expreflions as argue a diffidence of the 
truth of the Opinions [ incline to, and that [ fhould be {o 
fhy of laying down Principles, and fometimes of fo much 
as venturing at Explications. But I mutt freely confeS 
to you, Pyrophilws, that having met with many things of 
which I could give my felf no one probable caufe,and fome 
things of which feveral Caufes may be affign’d {0 differing ‘ 
asnot to agrcein any thing unlefs in their being all of 
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them probable enough, I have often found fuch Difficul- 

ties in fearching into the Caufes and Manner of things : 

and I am fo fenfible of my own Difability to furmount 

thofe Difficulties, that I dare fpeak confidently and pofi- 

tively of very few things, except of Matters of fa&%. And 

when I venture to deliver any thing by way of Opinion, I 

fhould, ifit were not for meer fhame, {peak yet more diffi- 

dently thanI have been wont to do. ‘Tis not that Lat all 
sondemn the Practice of thofe Inquifitive Wits that take 
upon them to explicate torus ev'n the abftrufeft Phano- 
mena of Nature: For I am fo far from cenfuring them, 
chat I admire them when their Endeavours fucceed, and 
applaud them ev'n where they do but fairly attempt. But 
I think ‘tis fit for a man to know his own Abilities and 
Weakneffes, and not to think himfelf oblig’d to imitate all 
that.he thinks fit to praife. 1 knowalfo that the way to 
get Reputation, Is, to venture to explicate things, and 
promote Opinions : For by that courfe a Writer fhall be 
fure to be applauded by one fort of men, and be mention'd 
by many others 5 whereas by the way of Writing to 
which I have condemn’d my felf, I can hope for little bet- 
ter among the more daring and lefs confiderate fort of 
men, fhould you fhew them thefe Papers, than to pafs for 
a Drudge of greater Induftry than Reafon, and fit for little 
more than to colleét Experiments for more rational and 
Philofophical heads to explicate and make ufecf. But FE 
am content, provided Experimental Learning be really 
promoted, to contribute evn in the leaft plaufible Way 
fo the Advancement of it, and had rather not only be an 
Underbuilder. but ev'n dig in the Quarries for Materials 
towards fo ufeful'a Strudture, as a folid body of Natural 
Philofophy, than not do fomething towards the Erection 
of it. Norhave my thoughts been altogether idle and 
wanting to themfelves, in framing Notions, and attempt- 


ing to devife Hypothefes, which might. avoid the deficien= 
cies. 
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cies obferv’d in other mens Theories and Explications : but 
I have hitherto, though not always, yet not unfrequently, 
found that what pleas’d me fora while, as fairly comport- 
ing with the Obfervations on which fuch Notions were 
srounded, was foon after difgrac’d by fome further or new 
Experiment, which at the time of the framing of thofe No- 
tions was unknown to me, or not confulted with. And 
indeed I havethelefs envy'd Many (for I fay not All) of 
thofe Writers who have taken upon them to deliver the 
Caufes of things, and explicate the Myfteries of Nature, 
fince | have had opportunity to obferve how many of their 
Doétrines,. after having been for a while applauded and 
evenadmir’d, have afterwards been confuted by the dif- 
éovery of fome new Phenomenonin Nature, which was 
either unknown to fuch Writers, or not fufficiently confi- 
der’d bythem. For I have found it happen as well to 
many others (that have publifht their Opinions) as to me 
(who have been more private in my Gueffes) in our Theo- 
ries built on either too obvious or too few Experiments, 
what is wont to happen to the Falfifiers of Coyn : for _as 
Counterfeit pieces of Money will endure fome of them 
One Proof, asthe Touch-ftone, others Another, as Aqua 
fortis, fome a third, as the Hammer or the Scales, but none 
of them will endure All proofs; fothe Notions I mention 
(in which fort I fear too great a part of thofe hitherto ex- 
tant may be compriz’d_) may agree very fairly with this or 
that orthe other Experiment, but being made too haftily, 
and without Confulting a competent number of them, tis 
to be fear’d that there may ftillafter a while be found one 
orother, (if not many) their Inconfiftency with which 
will betray and difcredit them. 

[have notwithftanding all this on fome occafions adven- 
tur’d to deliver my Opinion, not that 1am very confident 
of being lefs fubject to erre in thofe particulars than in any 


of the others wherein {have refrain d from interpofing any 
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Conjecture, but. becaufel would manifeftto You, that I 
foruple not to run the fame venture with thofe incom para- 
bly better Naturalifts, that have thought ic no difgrace 
in difficult matters rather to hazard the being fometimes 
miftaken, than not to afford Inquifitive Perfons their beft 
Affiftance towardsthe Difcovery of Truth. 

And becaufe, Pyrophilus, in the Reafons and Explica- 
tions I offer of ‘Natural Effects, I have not for the. moft 
part an immediate recourfe to the Magnitude, Figure, and 
Motion of Atoms, or of the leaft Particles of Bodies, I 
hold it not unfit to give You here fome account of this 
Practice, not fo much for the fake of thofe few Paflages in 
my Eflays that may beconcern‘d in it, as for that of many 
Learned men, efpecially Phyfitians, whofe ufefal Writings 
begin to be undervalu’d, and are in danger to be defpis'd, 
by an Opinion taken up from the mif-underftodd Dotitrine 
of fome eminent Atomitfts, as if no {peculations in Natural 
Philofophy could be rational, wherein any other caufes of 
things are aflign’d than Atoms and their Properties. » I 
confider then, that generally {peaking, to render a reafon 
of an Effect orPhenomenon, is to deduce it from fomthing 
elfein Nature more known than it felf, and that confe- 
quently there may be divers kinds of Degrees.of Explica- 
tionof the fame thing. For although fuch Explications 
be the moft fatisfactory to the Underftanding, wherein.’tis 
fhewn how the effect 1s produc’d by the more primitive 
and Catholick Affection of Matter, namely, bulk, fhape 
and motion, ‘yet are not thefe Explications to be defpis’d, 
wherein particular effects are deduc'd from the more ob- 
vious and familiar Qualities or {tates of Bodies, fuch as 
Heat, Cold, Weight, Fluidity, Hardnefs; Fermentation, 
&c. Though thefe themfelves do probably depend upon 


 thofe three univerfal ones formerly nam‘d.For in the fearch 


after Natural Caufes, every new meafure of Difcovery 


does both inftruG and gratifie the Underftanding, though 
: I 
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I readily confefs, that the nearer the difcover'd Caufes 
are to thofe that are higheft in the feale or {eries of Caufes, 
the moreis the Intéllect both gratify'd and inftruéted.. 

_. Ithink it therefore very fit and highly ‘ufeful, that fome 
{peculative Wits well vers’d in Mathematical Principles 
and Mechanical Contrivances, fhould employ themfelves 
in. deducing the chiefeft Modes‘or Qualities of Matter, 
fuch as are Heat, Cold, &c. and the States or’ conditions 
of it, Cif we think fit to diftinguith thefe. from its Quali- 
ties) as fluid, firm, brittle, flexible, and the like, from the 
above-mention'd moft primitive and fimple ‘Affections 
thereof. And I think the Common-wealth of Learning 
exceedingly beholden to thofe Heroick Wits that do fo 
much as plaufibly perform fomething in thiskind, But 
[think too, we are not to defpife all thofe Accounts of 
particular Effects which are not immediately deduced from 
thof€ primitive Affections of either Atoms or the infenfible 

Particles of Matter, but from the familiar, though not f 

univerfal, Qualities of things, as cold, heat, weight, hard- 

nefs, and the like. “And perhapsit would be none of the 
leaft advantages which would accrué to Naturalifts from 

a fatisfacory explication of fuch Qualities by the moft 

primitive and fimple ones, that it would much fhorten the 

explication of particular Phenomena: For though there 
be many things inNaturethat may be readily enough made 
out by the Size,Motion,& Figure of the final] Parts of Mat- 
ter, yet there are many more that cannot be well explain’d 
without a great-deal of Difcourfe, and divers facceflive 

Deductions of one thing from another, if the pur pos‘d 

effet mult be deduc’d from fuch primary and Univerfal 

Caufes 5; whereas.if we be allow’dtotakethe Notions of 

Cold, Heat, and the like Qualities for granted, the expli- 

cations and proofs may ‘be much more compendioufly 

made. He gives fome Reafon why Stones and Iron and 
allother heavy Bodies will {wim in Quick-filyer, except 

Gold 
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Gold, which will fink in it, that ‘teaches, that all thofe 


other Bodies are én fpecie (asthey {peak) or bulk for bulk, 
lighter than Quick-filver, whereas Gold is heavier. . He, 
Ifay, may be allow’d to have render'd a Reafon of the 
thing propos’d, that thus refers the Phenomenon to that 
known Affection of almoft all Bodies here below, which 
we call Gravity, though he do not deduce the Phenome- 
non from Atoms, nor give us the caufe of Gravity, as in- 
deed {carce any Philofopher has yet given usa fatisfattory 
Account ofit. Soif it be demanded, why, if the fides of 
a blown Bladder be fomewhat fqueez'd betwixt ones 
hands, they will, upon the removal of that which com- 
pre&'dthem, fly out again, and reftore the Bladder to its 
former figure and dimenfions, it is not faying nothing to 
the purpofe, to fay that this happens from the {pring of 
thofe Aerial Particles wherewith the Bladder is fill'd, 
though he that fays this be not perhaps able to declare 
whence proceeds the Motion of Reftitution, either in a 
Particle of comprefs'd Air, or any other bent {pring. 

And as for the Reafonsof things affign’d by Phyfitians, 
they mutt be molt of them defpis'd, unlefs we will allow of 
fuch explications as deduce not things from Atoms or 
their Affections, but only either from fecondary Qualities, 
or fromthe more particular Properties of Mixt Bodies, 
If a Phyfitian be ask'd why Rhubarb does commonly cure 
Loofenefies, he will probably tell you as a Reafon, that 
Rhubarb is available in fuch Difeafes, becaufe it hath both 
a Laxative vertue, whereby it evacuates Choler, and fuch 
other bad humours asare wont in fuch cafes to be the pec- 
cant Matter, and anaftringent Quality, whereby it after- 
wards arrefts the Flux : But if you farther ask him the 
Reafon why Rhubarb purges, avd why it purges Choler 
more than any other humeur, ‘tis ten to-one he will not 
beable to give you a fatisfactory anfwer. And indeed, 
not only the manner whereby Purgative Medicines Work, 

bur 
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but thofe other Properties whereby fome Bodies are Diu~ 
retick, others Sudorifick, others Sarcotick, &c. are not 
I fear fo eafie'to be intelligibly made out as men imagine, 
and yet a skilful Phyfitian would: juftly think’ bimfelt 
wrone’d, if the Reafons he renders of things in hisown 
Profeffion were deny’d the Name of Reafons, becaufe 
made without recourfeto Atomical Principles. . And in- 
deed, there ate oftentimes fo. many fubordinate Caufes 
between particular Effeds andthe moft General Caufes of 
things, that there is left a large field wherein to exercile 
Mens Induftry and Reafon, if they will but folidly enough 
deduce the Properties of things from more general and 
familiar Qualities, and alfo. intermediate Caufes (if 1 may 
fo call them) from one another. . And I am the more 
backward todefpife fuch kind of Reafons, becaufe I elfe- 
where declare, that there are Some(for I donot fay,Many ) 
things, as particularly the Origine of Local Mottony of 
which ev’n by the Atomical Doctrine no Phyfical Caufe 
can’ well be render’d 5 fince either fuch things muft be 
afcrib’d to God, who is indeed the true, but the fupernatu- 
ral Caufe of them, or elfe it muft be faid, (as it was by 
theold Epicureans)) that they did ever belong to Matter, 
which, confidering that the Notion of Matter may be com- 
pleat without them, is not togivea Phyfical efficient caufe 
of the things in Queftion, but ineffeé to confefs that they 
have'no fuch Caufes.. But of this elfewhere more. 

In the meantime, that you may not be drawnaway to 
undervalue fuch Writers as [have beenpleading for, nor 
think you ought to refrain from writing what occurs to 
you, thoughtrue and ufeful, unlefs you deduce it, or at 
ieaft can do fo, fromthe Epicurean Notions, I fhall bere 
briefly reprefent to you, (what perhaps you will not here- 
after think a defpicable fuggeftiom) that there:are two ve- 
ry diftinct Endsthat Men may propoundto themfelves in 
ftudying Natural Philofophy.. For fome Men care only 
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to Know Nature, others defire to Command Her : or to 
exprefs it otherwife, fome there are who defire but to 
Pleafe themfelves by the Difcovery of the Caufes of the 
known Phenomena, and others would be able to produce 
new ones, and bring Nature to be ferviceable to their par- 
ticular Ends, whether of Health, or Riches, or fenfual De- 
light.) Now ‘as I fhall not deny but that the Atomical, 
the Cartefian, or fome fuch Principles, are likely to afford 
the moft of fatisfaction to thofe {peculative Wits that aim 
but at the knowledge of Caufes ; fol think that the other 
fort of men may very delightfully& fuccefsfully profecute 
their ends, by collecting and making Variety of Experi- 
ments and Obfervations, fince thereby. learning’the Qua- 
lities and Properties of thofe particular Bodies they defire 
to make ufe of, and obferving the power that divers Chy- 
mical Operations, and other ways of handling Matter, 
have of altering fuch Bodies, and varying their. effects 
upon oneanother, they may by the help of Attention and 
Induftry be able to do many Things, fome of them very 
Strange, and more of them very Ufeful in humane life. 
When a Gunner or a Souldier employs Gun-powder, it is 
not neceflary that he fhould confider, orfo much as know, 
of what and of how many Ingredients (much lefs of what 
kind of Atoms) it is made, and the proportion and manner 
wherein they are) mingled; but the Notice Experience 
gives him of the power of that admirable Concrete, as it is 
made up and brought to hishands, fuffices to.enable him 
to perform things, with it; thae nothing but their being 
common and unheeded can keep from being admir’d, The 
Phy fitian that has obferv’d the Medicinal vertues of Trea- 
cle, without knowing fo much of the names, much lefsthe 
Nature of each of the fixty and odd Ingredients whereof 
itis compounded, may cure many Patients with ic. Aad 
though it muft not be deny’d, that it isan advantage as 
well asa fatisfaction; to know in general how the Qualities 
of 
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of things.are:deducible. fromthe primitive AffeCtions. of 
the fmalleft parts of Matter, yet whether we know that or 
no,. if we know the Qualities of this or that Body they 
compofe, and how ‘tis difpos’d to work u pon other Bodies, 
or be brought on by them,.we may, without afcending 
to the Top inithe féries of Caufes, perform things of great 
Moment, andfuch ag without the diligent Examination of 
particular Bodies would, I fear, never have been found 
out 4 prior ev'n by the mott profound Contemplators. 
We fee that the Artificers that never dream’d of the E pi- 
curean Philofophy, have accommodated Mankind with a 
Multitude of -ufefal Inventions, And Paracelfus, who 
(befides that he feems none of themoft piercing and {pe- 
culative Wits) fure had little recourfe to Atomical Noti- 
ons, if -heever, fo much as heard of them, was able to per- 
form fome things that weretruly admirable, befides thofe 
he vainly boafted of; as may appear. not only by whatI 
elfewhere reprefent, but by what Oporinus himfelf (as fe- 
verely as he otherwife-writes again{t his deferted Matter ) 
confefles he faw of the ftupendous cures which Paracelfus 
wrought with his famous Laxdanum, (whatever he made 
it of..) But we need not go far to find anoble Example 
to our prefent purpofe, fince we fee that the bare making 
of tryals with the Load-ftone, and Irons touch’d by ir, 
though the Experimentors were ignorant (as fome fear we 
yet are) of the true and firft Caufes of Magnetical Pheno- 
mena, have produc’d Inventions of greater ule te Man- 
kind, than were ever made by Leucippus, or Epicurus, or 
Arifiotle, ox Telefius, or Campanella, or perhaps any of the 
{peculative Devilers of new Hypothefes, whofe Contem. 
plations aiming for the moft-part but at the folving, not the 
encreafing or applying, of the Phenomena of Nature, it is 
no wonder they have been more ingenious than fruicful, 
and have Hitherto. more delighted than otherwife bene- 
fitted Mankind: J fay Hitherto, becaufe though Expe- 
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rience warrants me fo to {peak now, yet fam-not unwilling 
tothink that Hereafter, and perhaps tn no long time, when 
Phyfiological Theories fhall be better eftablifh’d, .and 
built upon a more competent number of Particulars, the 
Deduétions that may be made from them may free them 
from all Imputation of Barrenneft. But of thefe things t 
otherwhere (though not as I remember in any of the fol- 
lowing Effays.) more fully difcourfe. 
And therefore I thal! now refume the Subject that occa- 
fion’d this long Excurfion, and add to what I faid im ex- 
cufe of my venturing fometimes to deliver fomething as my 
Opinion in difficult or controverted cafes, that I muft de- 
clare to you, Pyrophilus, that as I defire not my Opinions 
fhould have more Weight with you than the Proofs 
brought to countenance them will givethem, fo you muft 
not expect that I fhould think my felf oblig’d to adhere to 
them any longer than thofe Confiderations that firlt made 
me embrace them fhall feem of greater Moment than any 
that Ecan meet with inoppofitionto them. For Ariftatle 
fpoke like a Philofopher, when to jutifie his Diffent from 
his Matter Plato, he {aid among other things, That for the 
fikeof Truth men ( efpecially being Philofophers) oughe 
eo overthrow ev’ntheir own Tenents ( Ae S° by tows B6a- 
mtoy tivat; % deiv em) corngia ye TAS danderas x Te sixcia dyasgeiv, Anas 
7% ) QLAog ogous avTas. ) And though for aman to change his 
opinions, without feeing more reafon to forfake chem than. 
he had to affent to them, bea Cenfurable Levity and In-. 
conftancy of minds yet toadhere to whatever he once 
took for truth, though by Acceflion of more light he dif- 
coverit to be erroneous, is but a proud Obftinacy very 
injurious to Truth, and very ill becoming the fenfe 
we ought to have ef humane frailties. And it ought to 
be efteem’d much lef difgraceful to quit an Error for a. 


Truth, thanto be guilty of the Vanity and Perverfenefsof 


believing: a thing (till; becaufe we once believ'd it. And 
certainly, 
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certainly, till a Manis fure he isinfallible, it isnot fit for 
him to be unalterable. 

You will eafily difcern, Pyropbilws, that I have purpofe- 
ly in the enfulng Effays refraind from {welling my Dif- 
courfes with folemn and elaborate Confutations of other 
mens Opinions, unlefs it be in fome very few Cafes,where 
Pjude’dthat they might prove great impediments to the 
Advancement of Experimenta] Learning 3 and even fuch 


‘Opinions I have been wary of medling with, unlefs I fup- 


pos'd I could bring Experimental Objections againft them. 
For ‘tis none of my Defign to engage my felf with or a- 
gainft any one Sect of Naturalifts, but barely to invite you 
to embrace or refufe Opinions as they are confonant to 
Experiments, or clear Reafons deducedthence, or at leaft 
analogousthereunto, without thinking it yet feafonable 


-tocontend very earneltly for thofe other Opinions which 


feem not yet determinable by {uch Experiments or Kea- 
fons. And indeed, to allude to our former Comparifon, 
I would endeavour to deftroy thofe curious but ground- 
lef ftrudtures that men have built up of Opinions alone, 
by the fame way (and with as little Noife) by which fuch 
fantaftical {trutures as thofe I mention’d to have feen at 
Leyden may be demolifh'd.To deftroy which ‘t were need- 
lefgto bring battering Engines, fince nothing 1s requifite 
to that effect but an encreafe of Light.And Experience has 
fhown us, that divers very plaufible and radicated Opini- 
ons, fuch as that of the Ushabitablenefs of the Torrid 
Zone, of the Solidity of the Celeftial part of the World, of 
the Blood’s being convey’d from the Heart by the Veins 
(not the Arteries ).to the outward-parts of the body, are 
generally grown out of requeft, upon the appearing of 


-_ thofe new Difcoveries with which they are inconfiltenr, 


and would have been abandon’d by the Generality of Ju- 
dicious Perfons, though no man had made it his bufinefs 


purpofely to write Confutations of them + fotrue is that 
| b, 2 Vulgar 
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Vulgar faying, that Rectum eft-Index fui G» obliqui. | 


But whenat any time, Pyrophilws, Ihave been inducd: 


to oppofe others, as I have not ‘deny’d my felf the freedom 
that isrequifite unto Loyalty to Truth, fo 1 have endea- 


vour'dtoufe that Moderation and Civility that. is due ‘to: 


the perfons of deferving: Men.’ And therefore you fhall 
find me not only in one Eflay oppofe an Author whom in 


another I applaude, but fometimes you may find mecom- 


mending a Writer in‘the very {ame Page; perhaps, where 


I'am endeavouring to difprove’ his Opinions : For: I love 


to fpeak of Perfons with Civility, though of Things with 


Freedom. Nor dol think it reafonable, either that any. 
mans Reputation fhould protect: his Errors, or that the 


Truth fhould fare the worfe for his fake that delivers it.. 


And as forthe ( very much toocommon:) Practice of ma- 
ny, who write, as if'they thought, railing at a mans Perfon, 
or wrangling about his Words, neceflary to the Confuta- 


tion of his Opinions, befides that I think fuch a quarrel-. 


fome and injurious way of writing does very much. mil- 
become both a Philofopher and a Chriftian, methinks it is 
as unwife, as it is provoking.” For if I civillysendeavour 
to reafon a man out of his Opinions, I'make my. felf but one 
work todo, namely, to convince his Underftanding +. but 
if in a bitter or exafperating way I oppofe hisErrors, I 


encreafe the Difficulties | would‘furmount,-and have .as; 


well his Affections- again{t me as'his Judgment’:.and it is 
very uneafie to make a Profelyte of him that’is not only. a 
Diffenter from us, but an Enemy tous. -And that which, 
makes me the more diflike the bitter way of difputing 
which lam reprehending, is; that I haveoftenobferv.d, 
that though one of the Difputants aloneyberati firft in; the 
fault, yetthe other is: mo{t commonly drawn ‘to fhare) in. 
the Guilt, choughto contractit he muft-imitate his;Adver- 
fary. Forasamad‘Dogby biting others is wont to make 
thofe he bites run mad like himfelf}: and) do promifcuous 
| Mifchief 5. 
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Mitchief's fo thefe {o provoking Writers are wont to én- 
rage thofe they ‘offend, ‘and infe@ them alfo with’ their 
own virulent diftemper. But, Pyrophélys',) when I {peak 
of dealingrefpectfully with thofel diffent from; I would 
be underftood of fuch’as have well deferved of Expert- 
mental Learning, or at leaft: been candid and fober En: 
quirers after Truth. | For, as I think that it would much 
difcourage any prudent Perfon from venturing’ to commu- 
nicate what he thinks he knows to the World, to find that 
an Error proceeding from humane Weakne(, or the Dark- 
nefs and Abftrufity of things, feldom efcapes being dete- 
éted without being made matter of difgrace or reproach 
tothe Author: fo on the other fide, when vain Writers, 
to get themfelves a name, have prefuim’d to obtrudé upon 
the credulous World fuch things, under the Notion of Fx- 
perimental Truths, or even’ great’ Myfteries» as neither 
themielves ever took the pains to:make tryal of) nor re- 
eciv'd from any credible Perfons that profels’d themfelves 
tohavetry’d them in fuch cafes, I fee not how we are 
oblig’d to treat Writersthat took no pains to keep them- 
felves from miftaking or ‘deceiving, nay, that car’d not 
how they abufe us to win themfelves'a name, with ‘the 
fame refpect that we owetothofe, who though they have 
mifs’d of the Truth, believ’d they had found it, and both 
intended to deliver It, and took fome (though not profpe- 
rous) pains that they might convey nothing elfe tous. 
Pfeariit willbe requifite, Pyrophilws, to tell you why in 
fome of the following Eflays you wil! meet with many 
Paflagestranfcrib’d out of other Authors, and in fome very 
few or none at.all, . And therefore to give you-firtt a fhort 
Account of the Particular mention’d laft, Pmift mind you: 
that “twas moft fuitable-both tomy Humor and Defign to 
deliver only thofe things wherewith my own Obfervati- 
ons,.or Tryals, or Thoughts, had furnifh’d me, without 
troubling you\/with the Repetition of ‘thofe things which 
had 
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had been deliver'd by others already 5 thofe kind of Re- 


petitions, unlefs they be made upon fomefuch grounds as 
we fhall prefently mention, feeming to me to be as vainly 
as ambitioufly affected by many Writers, and being defer- 
vedly troublefome to Judicious Readers, who can 
eafily difcern that they add much more to the bulk of 
Books than of Knowledge. But this notwithftanding, 
Pyropbilws, thought my felf oblig'd on fome occafions, for 
your fake, to overcome my Natural Averfenefs to ftuff 
any Writings of mine with Pafflages tranfcribd from thofe 
of others, partly for the Reafons elfewhere infifted on, 
and partly for diversothers. AsFirft, becaufe fome Par- 
ticulars are of that Strangenefs, and of that Moment, that 
they need and deferve to be verify d by more than a fingle 
Atteftation. Next, becaufe according tothe Greek Pro- 
verb, xoire xesds, it is not properly to fay overthe fame 
thing again, when the Obfervation, Experiment, or other 
Paflage of an Author, is either illuftrated or otherwife 
improvd by the Repetition, or elfe apply’d to fome pur- 
pole differing from thatto which the Author brought it: 
That being applicable to many a fingle Experiment or Ob- 
fervation which Sexeca fomewhere lays, Nulla Res confum- 
mata eft dum incipit ; And, Etiawmft omnia a Veteribus in- 
venta funt, hoc femper novune erit, Ufws, & Inventorunt ab 
aliis Scientia & Difpofitio.. And thirdly, becaufeas the 
Planets and other Stars have (according to Aftrologers) in 
their great Synods or Conjunctions, much more powerful, 
and fometimies other Isfluences on the Alr and fome other 
fublunary Parts of the World, than are afcrib’'dtoone or 
two of them out of that Afpect; fo divers Particulars, 
which whilft they lay fingle and {catterd among the Wri- 
tings of feveral Authors were inconfiderable, when they 
come to be laid together in order to the fame Defign, may 
oftentimes prove highly ufeful to Phyfiology in their Con- 
junction, wherein one of them may ferve to prove one part 

. Or 
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or circumftance of an important Truth, and another t© 
explicate another, and fo allof them may confpire toge 
ther to verifie that Saying, Et que non projunt fingula, mul- 
ta juvant. Ytmaythen I hope fuffice to juftifie me onthis 
occafion, that not appealing to other Writersasto Judges, 
but as to Witnefles, nor employing what I have found 
already publifh’d by them barely as Ornaments to imbel- 
lifh my Writings, and much lefs as Oracles by their Autho- 
rity to demonftrate my Opinions , but as Certificates to 
atteft Matters of faét, Emay hope that their Teftimonies 
will as well be illuftrated by mine, as mine by their’s, and 
that all of themmay contribute to your better Infor- 
mation. | 

And if, Pyropbilvs, you grant that upon thefe Confide- 
rations! have not done amifStoapply to my purpofe divers 
of thofe things which I found deliver'd: pertinently to 
them by thofe Writers which I chanc’d to ca{t mine Eyes 
on, Ffuppofe you will not think I need to make you an 
Apology for my having made moft ufe of the Paflages of 
thofé Writers which I fuppofe will be moft difficult to be 
met with (fuchas are many Books of Navigationsand 
ether Voyages ) and efpecially of French Books not yee 
tranflated intoEnglifh or Latin. And 1 think I fhall lefs 
need to make an Excufe for my having for the moft pare 
fet down the Paflages I recited in the Authors own Words, 
that being one of the readieft ways [know to fatisfie the 
Reader, andavoid injuring the Writer. And indeed, I 
have met with abundance of Quotations wherein the 
Tranferiber doth fo miftake, or fo mif-reprefent the cited: 
Authors Meaning, fometimes out of Inadvertence, but 
fometimes too I fear cut of Indulgence to his own Hypo- 
thefis, that if ever I fhould be tempted to trouble the 
World with any of my thoughts, I would befeech my Rea- 
ders, not to look upon any thing as my Opinion or Affer- 
tion that is not deliver’d in the entire Series of my own 
Words 3. 
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Words left a Tranferiber-fhould; make me deliver thofe 
things refolutely and dogmatically, which I deliver but 
hefitantly and conjecturally 5 ‘and left I fhould feem to fet 
down thofe things Pofitively as Procefles for whofe fuc~ 
cefg I undertake, which I record but by, way of Nar- 
rative. : 

For my fo frequently mentioning what I have bor- 
row'd from other Writers, or receiv d from my friends, I 
expect to be excus’d by that of Pliny, Bexiguum eft ( ut 
arbitror) & plenum ingenui Pudoris, confitert per quos pro- 
feceris. Though I have feen divers Modern Writers that 
fo boldly ufurp the Obfervations and. Experiments of 
others, that I might juftly apply to them what the fame 
Pliny annexes 5, Scito enim, conferentem Aathores me depre- 
hendiffe 2 juratilfimis & proximis Veteres tran{criptos ad 
Verbum, neque nominatos, Cc. If other Writers fhould 
not prove more equitable (for I will not fay-morethank- 
ful) than fuch as thefe, they would quickly difcourage 
thofe whofe aims are not very noble and fincere, from gra- 
tifying the Publick with Inventions, whofe Praife and 
Thanks would be ufurp'd by fuch as will not name them. 
But perhaps they would be more juft if they reflected en 
what our Author further adds, @hxoxii profecto animi & 
infelicis ingenii eft, deprebendi in furto malle quam ututuune 
reddere, cum prafertim fors fiet ex Ufura. 

And now Uhave faid this concerning the Paffages I have 
borrow’d from other Authors, it will not be improper to 
add fomething about thofe I have declin’d to borrow. For 
you may poflibly marvel, that in divers of the Hiftorical 
parts of my Writings Ihave omitted fuch Teftimonies ei- 


ther of Pliny, Solinus, Ariftotle, Theophraftws, Zlian, or 


perchance fome of the ancient Phyfitians themfelves (who 
yet, as more converfant with things, are ufually more cre- 
dible) as feems very pertinent to my Difcourfe, and fit to 
prove whatIdefign. But whenI fhall cometo entertain 
you 


(33) 


you about Natural Hiftory, I doubt not but to fatisfie you 
with the Reafons I fhall offer you of this Practice. Inthe 
mcan time, | fhallonly tell you in fhort, that though | 
have a juft refpect for thofe Great Names I have men- 
tion'd 3 yet the fenfel have of the difficulties | have found 
to make and relate an Obfervation accurately and faith- 
fully enough for a Naturalift to rely on 5 and the occa- 
fions I have had of looking into divers matters of fact de- 
Jiver'd in their Writings, with a bold and an impartial 
Curiofity 5 have mademe conclude fo many of thole Tra- 
ditions to be either certainly falfe, or not certainly true, 
that except what they deliver upon their own particular, 
Knowledge, or with peculiar Circumftances that may 
recommend them to my belief, [am very fhy of building 
any thing of moment upon foundations that I efteem fo un- 
fure,and much lefs upon the fufpectedPaflages that Wecker, 
Paracelfus, Porta) &c. abound: with. And’ therefore 
(though I well enough know how much I impoverith my 
Difcourfe by this Nicenefs) yet Ido not think it fairto 
imploy thatas an Argument to convince you that has not 
that operation uponme my felf And I the rather take 
notice of my forbearing to make ufe of the Hiftorical Tra- 
ditions and Chymical or Magical Secrets -that I meetin the 
above-mention’d Authors, or any‘other makers of Colle: 
Ctions, unlefs the Narrative be (as | was laying) exprefly 
enough deliver'd upon the Writers Perfonal Knowledge, 
or that of fome other credible Witnefs 5. not only becaufe 
J would give you.an account why feveral of my Writings 
areunfurnifl’d with what moft Readers look on as the 
richeft Ornaments of other mens, but becaule if this Wwari- 


‘nefs could beintroduc'd, r would be the moft effe@ual way 


of perfwading men to write thole kind of Traés I would 
recommend, Phyfidlogical Eflays.. For he that will con- 
fine himtelf fo ttrictly, will {carce be often tempted on 
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Phyfical Subjects, to write either Syftems or Volumns. 
Another thing, Pyropbilus, 1 mutt needs advertife you of 
in reference tothe enfuing Difcourfes, whichis, That be- 
fides thofe Deficiencies in point of Ratiocination which 
are due to my perfonal Difabilities, I have purpofely let 
pafs fome Few ( and but very Few) Inferences which I dif- 
cern’d well enough not to be cogent, becaufe I was willing 
toacquaint you upon fome particular Occafions with all 
the Experiments then occurring to me, which I thought 
might contribute to the Hluftration of the Subject in hand, 


though each of them apart did not irrefragably, nor in- 
_deed fo much as ftrongly infer the Conclufion in order to 


which they feem’d to have been mention’d as Premifles. 
And this Practice I made the lefs fcrupleof, becaufe I was 
willing to exercife thereby your Reafoning Faculty, and 
try how far you would difcern the Tendency of feveral 
things, all of them pertinent enough to the Subject in 
hand, but not all of them concluding tothe main defign in 
order whereunto they were alledg’d. And I fuppofed 
that the things by me mention’d, though not conclufive, 
being yet Experimental, the mention of them, which ina 
ftriGtly Logical way of reafoning muft have been forborn, 
might well make youamends for the Exercife to which I 
intended they fhould put your Reafon. | 
There remains yet one thing, Pyrophilws, of which I fup- 
pofe you willexpect Lfhould give you an Account 5 and 
that is, why inthe enfuing Effays I have mention‘ divers 
Experiments which J have not plainly and circumftantial- 
ly enough delivered. To fatisfie you concerning which, 
Imuftreprefent to you, Firft, That though for your fake 
I have oftentimes, contrary to my Reafon and Genius, de- 
liver'd things, tomake them moreclear, in fuch a Multi- 
tude of words, that I now feem evento my felf to have 
in divers places been guilty of Verbofity 5 yet in fome 
other 
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other paffages, treating of things which Ufe had render’d 
very familiar to me, I may have, to shun Prolixity, una- 
wares fliptinto the Contrary Extream. Secondly, There 
are fome Mechanical Experiments wherein I have purpofe- 
ly omitted fome manual Circumftances, becaufe I was un- 
willing to prejudice fome ingenious Trades-men’, who 
make either a Livelyhood, or at leaft a gain, by the fale of 
the productions of fuch Experiments. And I made the 
lef {cruple to conceal fuch Mechanical Circumftances, (if 
[may fo call them) becaufe they were not neceflary tothe 
Phyfiological Knowledge of the Experiments : in naming 
of which my intention was to teach you rather Philofophy 
than Trades. Thirdly, I mention’d fome things but 
darkly, either becaufe I receiv'd them upon Condition of 
fecrecy, or becaufe fome ingenious perfons that commu- 
nicatedthem to me, or others to whom I imparted them, 
do yet make, and need to make, a pecuniary advantage of 
them. Fourthly, And fome things that, either having 
been the fruits of my own Labours, or obtain’d in Ex- 
change of fuch, are freely at my own difpofal, Ihave not 
yet thought fit fo plainly to reveal, not out of an envious 
defign of having them bury’d with me, but that I may be 
always provided with fome Rarity to barter with thofe 
Secretifts that will not part with one Secret but in Ex- 
change for another, and think nothing worth their de- 
firing that is known already to above one or two Perfons. 
And I think it very lawful to referve always fome con- 
ceal’d Experiments by me, wherewith to obtain the fecrets 
of others, which being thereby gained, the other (as being 
no longer neceffary to the former end ) may freely be com- 
municated, 

And think not, Pyropbilss, that the bare mention of an 
Experiment as having been performed, though the way of 
making it be conceal’d, is of noufe, if the Relator of the 
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Experiment be a Perfon that may fafely be credited: For 
it is fomething to be affur'd that fuch and fuch things have 
been really perform’d, and confequently are pofisble to be 
done, though we be not yet particularly acquainted with 
the means of performingthem. And he tells you fome- 
thing, that tells you upon his own Knowledge, that in 
fuch or fuch Bodies, or Ways of operating on them, con- 
fiderable things of fuch or fucha Nature are. to be met 
with. And for my part, when I go a Hawking or Setung, 
Ithink my felf beholden to him that aflures me that in 
fuch a field there is a Covey of Partridges, though he does 
no more towards the givingme them. And itis obvious 
how much Ewrope is beholden to Columbus for the Detedti- 
on of many Countries in America which were not dif- 
cover'd by him, nor perhaps till long after his Death, be- 
caule he firftinform’d us Knowingly that there were un- 
known Regions beyond that vaft Ocean which fevers the 


Old World from the New. But I begin to. digrefs, and 


therefore fhall proceed to tell you, That Lam the Jefs 
troubled at my Omiffion of the circumftantial parts of 
fome Experiments, becaufe I think it will be much for 
your Advantage to try themover again your felf. And 
as I have taken care by the truth of the Experiments I 
have deliver'd tofecure your fuccefs, in cafe you try them 
aright 5 fo | carinot be very forry that you fhould infome 
Particulars have a kind of Neceflity laid on you to-exer- 
cife your own induftry, and thereby encreafe your Ex- 
perience. 

But befides al! that has been faid, Pyrophilus, I mult free- 
ly confefs to you, that there is one thing particularly rela- 
ting to your felf, which has made me refrain from deliver- 
ing inthe enfuing Effays fome of the chief Chymical pro- 
ceffes wherewith they might have been enrich'd. For 
not yet knowing with what ferioufnefs you will addict 
your 
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your felf to promote experimental Philofophy, ‘nor what 
ufe you will make of what has been unveiledly commu- 
nicated to you, [ was fomewhat unwilling that fome things 
which had coft me a great deal of pains fhould yet fall into 
any man’s hands that fcorns to purchafe Knowledge with 
fome pains, and I was defirous, in cafe you fhall prove as 
induftrious as T hope you will, to have fomething by me 
to encourage and cherifh your induftry, which may be 
more fuitable to your improved Knowledge, For I mutt 
confefs to you, thatin reference to the Chymical pracefiés 
extant in the following Difcourfes, I look upon moft/of 
them but as trifics, not only in comparifon of thofe things 
which a knowingChymift might have deliver’don the fame 
fubjects; buteven in regard of divers procefles (not im= 
pertinent to thofe: difcourfes ) wherewith Imy. felf;:¢ as 
littleas. 1am a Pretender in thefe Matters) am, not uiac- 
quainted and perhaps would have given to the follow- 
ing Freatifes the Title of Trifles, inftead of that of Effays, 
if [had not beenafraid. of difcouraging you thereby, and 
if the Chymical part, of them had, been-the, chief thing 
wherewith | intended to acquaint you:in them, Bur’ if 
the reception you give to what we havealready written, 
prove fuch as may encourage us to proceed, we may per- 
haps, if God, be pleas'd to vouchfafe us Life and Oppor- 
tunity, be invited to impart to you thofe more confidera- 
ble Chymical Experiments, which either: the Communi- 
cationof our friendsor our own Labours have prefented 
us. . For it. will be much in the power of the Entertain- 
ment which thefe Papers fhall meet with, to make them 
either the Beginning of our Labours ot this nature, or the 
End. And inthe meantime, I think I may venture to 
tell you, that, as inconfiderable as I have confefs'd divers 
of the Chymical Procefles mention’d in thefe Eflays to be, 
yetif ever you takethe pains (asI hope you will) to write 

i.xperimen- 
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Experimental Effay$, and:confine your felf to take as 
little upon truft asf have done, you will perhaps be ready 
to believe, that fometimes a fhort Effay of this nature, not 
to fay fome one fingle Experiment, may have coft me 
more than'a whole Treatife written on fuch a Subje@, 
whereon to be able without Difcredit to write Books, it is 
almoft fufficient tohave readmany. And give me leave 
to add, thatasin fuch kind of Compofures, oftentimes the 
enabling himfelf to give a confiderable Advertifement, or 
even Hint, may coft the Writer more than the making of 
feveral Experiments 5 fo it may be alfo more beneficial to 
the Readerthan the Knowledgeof them. For we muft- 
not always meafure the Confiderablenefs of things by their 
moftobvious and immediate ufefulnefs, but by their fitnefS 
tomake or contribute to the difcovery of things highly 
ufeful. As, if it betrue, what is reported by good Au- 
thors of the hazel Wand, or Virgula divinatoria, though 
the hazel Tree be much lefs confiderable in reference to its 
fruit, or immediate produGions, than a Peach-Tree, an 
Orange-Tree, or even an Apple-Tree 5 yet may it be 
made much more valuable than any of them, becaufe 
whereas they only prefent us with fruits, this may afflift us 
to difcover in latent Mines ineftimable Treafures. 

I had almoft forgot to advertife you, Pyrophilws, That 
whereas I have not been fo follicitous as moft Writers are 
wont tobe, to fwell the enfuing Effaysewith the Enume- 
ration of the various Opinions and Arguments of Authors 
about the Subjedts I treat of, or toadorn them withacute 
Sentences, fine Expreflions, or other Embellifhments bor- 
row'd from eminent Writers 5 it has not been, becaufe] 
utterly diflike the making ufe of thofe paflages in Claffick 
or other Authors, that may either give ( among the 
Admirers of thofe Writers.) fome Authority to our 
thoughts, or very handfomely and Emphatically ede 

them. 
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them. For [remember; I have known it'reprehended by 
Learned Men in Epicurus, That though he writvery much 
himfelf, he would not vouchfafe in his Writings.to quote 
thofe ofotherMen. Andthat I have not refrain’d- from 
making ufe, now and then, of thofe: Philological Orna- 
ments of Difcourfe, when they readily occur'd:to me, and 
appear’d neither impertinent nor prolix, may-I hope fuf- 
fice to keep me from being fufpected:of the Vanity of 
thinking my felf above other mens affiftance. But the 
reafons of my fo much declining to make ufe of other mens 
Authority, or Expreffions, were chiefly thefe. Firft, That 
the Weaknefsof my Eyes has this long time kept me from 
reading almoft any Books, fave the Scripture, with fome 
Critical Expofitions of it, and here and there fome Porti- 
onsof the Writings of thofe that pretend to teach their 
Readers Experimental Matters : And the unfaithfulne(fs of 
my Memory as to things of no great Moment, has made 
me forget almoft all the little Philological and florid 
Learning I was formerly acquainted with. And really, 
Pyrophilws, as for the Books that treat of Natural Philofo- 
phy, I am fo fenfible of the fmalnefs of the Advantage 
which my Difabilities have fufler'd me to make of them, 
that inftead of being ambitious to appear a great Reader, 

I could bevery well content tobe thoughtto have fcarce 
look’d upon any other Book than that of Nature. And 

inthe next place, Pyrophilus, though I ignore not that by 

this plainand unadorn’d way of Writing, Lunkindly deny © 
my Effays many Embellifhments which I. might give 
them, and which perhaps you will think they do abun- 
dantly need; yet my frequent Diftempers, Journeys, and 
other Avocations,not allowing me fo much time as { defir’d, 
entertain you on Philofophical fubjects; I thought it more 
requifite to fpend thofe confin’d hours in acquainting you 
with my ownthoughts, fuch as they are, than with thofe of 
other 


(40) | 
other Men ; unlefs (asf formerly intimated) I can fome 
way or other more than barely recite what I tecite of | 
theirs, And you will eafily pardon me the injury which: 
for your fake I do my own Reputation by this naked wa 
of writing, if you, as well as I, chink thofe the profitableft 
Writers, or at leaft the kindeft to their Perufers, wha take 
not fo much Care to appear Knowing Men themlelves, ag 
to make their Readers fuch. reg 
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ESSA Y: 


Of the Unfuccefsfulnefs of 
EXPERIMENTS. 


Ge Am very forry, Pyrophilus, that to the many 
pase? (elfewhere enumerated ) difficulties which 
a  :you may meet with, and muft therefore fur- 
Sep NES mount, in the ferious and effectual profecu- 
FRAMANS: tion of Experimental Philofophy, I muft add 
one difcouragement more, which will -perhaps as much 
furprize fyou as difhearten you 5 and it is, That befides 
that you will find (as we elfewhere mention) many of the 
Experiments publifh’d' by Authors, or related to youby 
the perfons you converfe with, falfe or unfuccefsful, ( be- 
fides this, fay) you'will meet with feveral Obfervations 
and Experiments, which though communicated for true 
by Candid Authorsor undiftrufted Eye-witnefles, or per- 
haps recommended to you by your own experience, may 
upon further tryal difappoint your expectation, either not 
at all fucceeding conftantly, or at leaft varying much from 
what you expected. : 
This Advertifement may feem of fo difcouraging a na- 
ture, that [fhould much er the giving it you, but ine 
iin a 


I'fuppofe the trouble at that unfuccefsfulnefs-which you 
may meet with in Experiments, may be fomewhateffened, 
by your being forewarned of fuch contingencies: And 


that if you fhould have the luck to make an Experiment 


oace, without being able to perform the fame thing again, . 


you might be apt to look upon fuch difappointments as 
the effects of an unfriendlinefs in Nature or Fortune to 
your particular attempts, as proceed butfrom a fecret con- 
tingency* incident to fome experiments;:by whomfoever 
theybe tryed. . | | 

But becaufe, Pyrophilws, the Advertifement which I am 
about to give you may feem, as Paradoxical, fo difcou- 
raging 5 it will be but reafonable that I prefent you with 
fome inftances of the requifitenefs of it.: which I fhall the 
more willingly do, becaufe thereby Imay not only evince 
the truth of it, but fomewhat leffen the defpondency it is 
apt to produce, by letting you fee, that: though fome of. 
your Experiments fhould not always prove conftant, you 
have divers Partners. in that infelicity,, who have not been 
difcouraged by it. | i 

To make nice and curious~ diftin@ions.of the feveral 
grounds and occafions of the Unfuccefsfulnefs. of Experi- 
ments, would perhaps prove a work of greater difficulty 


_than ufe, and therefore I fhall content my felf grofly.to 
diftinguifh the caufes of that unfuccefsfulnefs, into the. 


particular or miftaken properties of the Materials imploy'd 
about them, .and fome fuch error committed in the hand- 
ling of thefe Materials, as though it hinder the fuccefs of 
the Experiment, is-not eafie to be.difcerned. . Which: 
therefore I mention, that I may. dittinguifh-thefe kind of 
Errors that I am now toconfider from thofe more obvious. 
ones, which proceeding barely from the unskilfulnefs of 
the Tryers of the Experiments, may be eafily enough dif-. 
cerned,and either rectifi'd or.avoided by a knowing Artift, 


or, a perfon well vers'd and expert in making thofe parti-. 
: cular. . 
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cularExperiments, which through that unskilfulnefs may 
have mifcarried. ': | : 

The Materials ‘to be imploy’d about the Experiments 
we aré\confidering may. alfo admit of feveral diftinctions4 
as into Natural and Fa@titious; Sincere: and Adulterates 
Simple and Compotind, &c. ' But! we hall likewile pur 
polely forbear the infifting:on any of thefe, and content 
our felves to caft what we have to fay on this part of o 
Theme, intova few and comprehenfive Obfervations. 

And inthe firlt place we will obferve, that divers Expe: 
riments fucceed not, becaufe they were at one time tryed 
with Genuine Materials, and at another time with Sophi-+ 
fticated ones; and in this cafe it: may beall one, as to the 
Event of the Experiment, whether the Materials where-' : 
with it was fuccefsfully try’d were fophifticated or not, if. 
thofe made vfe of in the latter tryal were of differing Qua- 
lities from thofe enrploy’d in: the former; becaufe it may 
very well happen, that fophifticatedBodies (as-we may have: 
oécalion todhew hereafter )by the addition of thole things, 
orby that deceitful way: of preparation, whereby they’ 
have been fophitticated, may acquire an aptitude to pro=- 

duce: fuch effedts, as had they not *been adulterated, ’ 
they would not have been fit'to do. ‘Now it is {carcely: 
imaginable: to himthat has net been very converfant with’ 
the Drugs and ‘Simples (old in Shops, liow generally they” 
are adulterated by the fraudulent-avarice of the Sellers, ° 
efpecially if they be fuch whofe precioufnefe may make-~ 
their Sophiftication very beneficial to themthat practife ic, . 
It has: been lately much complained of~by fome of the-: 
Cultivators of Clover-gnafh, that of-a great quantity of *: 
the Seed not any Grafs fprung up 3 which not being impu-~ 
table to the Soyl, nor the Sawer, proceeds, as fome Ana-- 
jogical obfervations make:me: fappofe,; fromthe effetene{s.- 


_ GEL may fo fpeak ). of the fuperannuated Seed fometimes--. 


fold in.the Shops... And upon this! SubjeQ. cannot conceal: 
frre: 
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from»you what. was lately affirm’d to me by one of the 


eminenteft and fobereft Chymifts of Amfterdam, who was 
alfo.an Indian Merchant, who.affur'd me, that moft of the 
Cinnamon:and Cloves that is brought into thefe Weftern 


‘Regions, ;is defrauded in the I#dies' of much of the fineft 


and fubrileftAromiatical parts before it befent into Exrope. 
And to give a more familiar Inftance to our prefent pur- 
-pofe, you may’be pleafed to remember, Pyrophilus, that in 
one of the firftof-thefe Eflays, we have made mention to 
you of great ftoreof living Creatures:which we had obfer- 
ved in Vinegar; of thetruth of which Obfervation we can 
produce divers learned and fevere Witnefles,who were not 
to be convinced of it till we had fully fatish’d them by ocu- 
lar demonftration:, and yet; Pyrophilws, there are dfvers 
‘parcels of excellent Vinegat,wherein you may I vain feek 
for thefe living Creatures: and we are now diftilling fome 


of that Liquor ( whichif we did not think to: be of the 


ftrongeft and beft fort, we fhould {carce think worth the 


‘being diftill’d for Spirit ) wherein neverthelefs we can nei- 


ther by Candle-light nor by day-light difcern Any of thofe 
little. Creatures of which we have often feen Swarms in 
other Vinegars. Of fuch fraudulent tricks'as thofe lately 
mention’d, I could eafily give: you divers Inftances, if I 
were not afraid of teaching Fallacies by difcovering them. 
But fome are fo notorious, or otherwife of fuch a:nature, 
as thatit may be more.ufeful than dangerousto mention 
them. | 

It is commonly known, ‘that Sub/zmate is wont to be fo- 
phifticated with Arfeick.e and how differing the effects of 
fuch Sublimateanay be from thofe.of that which is faith- 
fully prepard, not only upon Metals, but (when Aéercuriws 
Dulcis and other Preparations are made of it) upon hu- 
mane Bodies, they, and {carce any but they, who are ac- 
quainted. with the noxious qualities of Arjuick, both to 
Metals and Men, can-readily imagine. ' Aadjindeéd‘as:for 
Chymical 
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Chhytdrioal (Proparations:n Helmont xt re vain percen 
was not much in the wrong; when «vam: alibquin: admiftus Minio® 
he affirm’d, “There ‘were fearce a-) <4 adultergtus, proat, quale-: 
ny; -vulgarly fold in fhops,, to. be. (ieee, Mecicinen Clymican. 
rely’don: as faithfully: prepar’d, _ tum eff, Helmon.de Febr.c.144:- 
And formy part, I have fo offen, ait rm see lewd 
met with Chymical: Pr €parations . duntur, adulterata omnia atque: 
which I have found:unfincere, that g#/4,0. Idem de Feb.cits.. 
I dare fcarce truft any, either in the adminiftration of Phy- 
fick, or fo much as in the, tryal: of confiderable Expert» 
ments; which either my own Furnaces:'do ;not afford.me, . 
or wherewith I am not fupply’d by fome perfon of whofe: 
skill and: faithfulnefs1 have a good opinion.. ‘The other>- 
day, having occafion to ufe fome Spirit of Salt, whereof 
was not then provided, I fent for fome to a Chymift, who» 
making it himfelf, was the: likelier, to.afford: thati which: 
was well made’? but though I gave him his own rate foriit,; 
atthe firft Rectification even ih.a Retort, a fingle poundt. 
afforded us no lefsthan fix ounces of phlegm:s. and.after-.- 
wards being further rectifi'd ina high, body.,and: gentle: 
heat, the remaining Spirit parted . with .a fearce: credible: 
quantity of the likenaufeous liquor, and. after: alls heletés- 
queftrations of phlegm was not! pure enough to pettornts: 
what we expected fromit:,, Of which complaining:ta) am: 
excellent Chymift of my acquaintance, he fent: fors pititc. 
of Salt to.a very. eminent ‘Diftiller of it, who gets. much dyy. 
his profeflion, and paffeth for a very honeft-man:: butithiss 
Spirit, befides its weaknefs, difcover’d it felf to. be fophiftie- 
cated with either Spirit of Nétre, or Aqua fortis, which be-- 
tray'd it felf by its peculiar and odious {mell 5. whereas:. 
Spirit of Salt skilfully and fincerely drawn, is commonly of: 
a greenifh colour, bordering upon yellow, and -hath ufuals: 
ly a Peculiar; and fometimes (as I can exemplifie to you in 
fome of mine) a not Unpleafing fmell.. And let me on» 
this occafion advertife you, Pyrophilus, that in divess cafes. 
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“tis not enough. to feparate the aqueous partsby Dephleg- 
mation, as: many Chymifts content themfelvesito do, ‘but 
fome Liquors contain alfo an unfafpected quantity of {mall 
. corpufcules of fomewhat an earthy nature, which:being 
affociated with the‘faline ones, do clog or blunt them, and 
thereby weaken their activity: And therefore fuch Li- 
. quors to be well depurated require the being diftill'd off, 
and that witha flow fire, thatthe dry faeces may be left be- 
‘hind inthe bottom of the Glafs. To fatishe fome: perfons 
that this Obfervation is: not groundlefs, we have fome- 
times taken of the better fort of Spirit of Salt, and having 
carefully dephlegm’d it, remov'd it into lower Glaffes, 
(that the lefs heat will fuffice to make the Liquor afcend) 
and having gently abftracted the whole Spirit, there re- 
main’din the bottom and the neck of the Retort whence 
‘twas diftill’d, fo great aquantity ra dry andftip- 
tical fubftance, for ‘the moft part of a yellowith colour, 
that it feem’d {trange tothe beholders, that foclear a Spirit 
fhould conceal fo much of it: and we our felves fhould 
have wonder'd atit too, ‘had we not remember’d, that in 
what the Chymifts are wont to cal] the Oyl or Rectifi'd 
Butter of Antimony made with Sablimate, the , Liquor, 
though diftill’d and very limpid, almoft like fair water; 
-confifts in great part of the very body of the Avtimony : 
-which we would here manifeft, but that we elfewhere do 
it, and therefore chufe rather in this place: to: teke, notice, 
that the Spirit of Sale after this fecond-depuration was. fo 
-chang’d, that it feem’d to’be a much nobler, and almoft? 
another Liquor than it was before. 11 | | 
But to return to our fophifticated Spirits. what: differ- 
ing effects: would be produc'd by true Spirit.of Salt, and2 
cthat which is mixt with the Spirit of Nztre; he that: knows » 
the great difparity in the operations of:thofe two Liquors, | 
‘whereof (to mention now no other Inftances) the former. 
wwill precjpitate Silver, when-the latter has didoly'd it, may ; 
| eafily 


(G49) 
eafily inform you.;.; Which Inftarices'I\méntion Hot:as the 
confiderableft which may be produc'd: on’ this Subject, 
but.as the frefheft inmy memory.) 61+ <6) 6} sorw 

An-the next. places Pyrophilus,1 obferve, thatieven ‘when 
the Materialsimpldy'd' about Experiments.are no! way: fo- 
phifticated, but genuine, ‘and: fach:as Nature has produc’d! 
them, or Art ought to prepare’ them, even then, I fay, 
there may be.a very:confiderable Difparity betwixt Con- 
cretions of the fame:kind and name; and: which pafs: with- 
out fufpicion for bodies.of perfectly thefame nature... - 

This may, to-you, Pyrophilws, feem-a great Paradox’s 
but.;perhaps upon. examination it will; appear ‘a: great 
Truth: which becaufeL-am perchance the firft,) or one of 
the firft, that has folemnly afferted, I hope I fhall obtain 
‘your pardon. if, I infiftfomewhat. the longer upon the ma- 
king it out. .For though Antimony ( and the like’ is to be 
underftood of Quick-filver, Gold; Copper; Tin, &e.) is 
wont: by almoft all! men without hefitancy to be look’d 
upon asbeing all of it of ‘the fame nature as well as denoe 
mination’; yet he that will take the liberty to fufpect that 


they may-be deceiv’'d in that opinion,. and/ then heedfully 


obferve the differing progrefs and event of Experiments, — 
may very welldifcern, thatthere is as well a-difference in 
Minerals of the fame kind, as there is in Vegetables and 
Animals. of the fame: {pecies. . And, as'the W hitesrofe, 
the Red-rofe, and the Damask-rofe differ much:from one 
another, thoughall three be Rofess; and as the:fowreand 
{weet Orange are very differing betwixt themfelves, and 
both of them from the China Orange, though-all be Orans 
ges 5, and as the Hound, the Grey-hound, the Spaniel, the 
Tumbler, the Maftiff, and.the Water dog, &e. ares very 
diveilly qualifi'd, though all of them be Dogs: {8 neither 
are all the parcels of A#timonzyto be met with in Mines or 
Shops of altogether the fame Qualities, though all of them 
be Antimonial Concretes. . There isindeed this difference 
betwixt 
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betwixt: the variety! to: be: obferved in. Vegetables and* 
Animals, and‘that which is to: be found in Minerals, That’ 
the former is wont to be. more obvious tothe Eye, and’ 
betray it (elf by fome difference: to:be-obferved, either in: 
the fizeof the Creatures ofthc fame kind; or in fome pecu-* 
lian fhape or colour,. by:which “tis eafie for: Nature’ con 
{picuoully to diferiminate bodies that confift of'many' dif 
cernably diftin® parts 3 whereas Minerals appearing to 
the eye either to be perfectly fimilar, as Metals, or at' leaft* 
to confit butoftwo or threediftin® ingredients, as C##na- 
ber, and fome other MineralConcretions, the diverfity ‘to 
be found betwixt.Minerals of the fame Denominatidn: is: 
hardly to bedifcerned, before Experience have difcover'd ° 
it. 

Andon this Subje&t.1 confider, thatthe womb (if I may: 

fo fpeak)-of a Mineral body: isnot always’ like that of an 
Animal, a place by: a’competent and peculiar involving 
fence fecur'd from theintrufion of all bodiesnot of kin to - 
that included in it > But 2 Mineral being generated in the 
bowels of the Earth, its womb is oftentimes acceffible and 
open to otherMineral Juycesor Steams that pafs that way, 
though of never fo-differing natures from that of the more 
copiousMineral.Infomuch that not only I have had the op- - 
portunity to obferve (not without fome wonder) Minerals 
of differing kinds, as Aderchafites and Metals, Marchafites - 
and Stones,.( 1 mean Stowes properly fo call’d) Salt.and.. 

Sulpbur,-and the like, blended: in the fame fmal! lump of * 

matter; but I have fometimes found ina great mafs of one 

fort of Mineral, {mall parcels of a Mineral of a quit differ: 
ing kind perfeétly inclos’d in the fubftance. of the other.. 

But to refume what we were faying before, thefe intruding. 

bodies (if -may fo fpeak) being coagulated, and perhaps: 

ripened together with the former by length of time, are.:. 
not eafily either feparable, or fo much as diftinguifhable 
at.their firlt digging out of the ground, and much lefs ten : 
Sa their : 


not been brought thither by Foreign Ships: for ‘tis not pot 
: H 2 file 
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their Colliquation.' For the ignorant of heedlef Mine- 
man aiming only at the obtaining a quantity. of fach a 
Meeal, or other Mineral, as may be vendible under fach.a 
determinate name, has neither the defign, nor perhaps the 
skill, tomake nice feparations of the Heterogeneous bo- 
dies to be met with in his Oar, but melts fo much of them 
ashe can promifcuoufly together, and then fells them, not 
only tothe Merchant, but the Chymift, forthat Metal ot 
‘Mineral. whofe outward form and properties Cas colour, 
confiftence, weight, found, &c.) it has though that Me- 
tal under whofe name it pafles, be indeed but the predo- 
minant Ingredient of the Lump,’ wherein’ divers other | 
Minerals may in {mall quantities lye concealed, and yet 
upon occafion be difcovered by exquifitefeparations, of 


difcover themfelves by unexpected operations, when they 


meet with bodies fit toad on them, of difpos'd to receive 
impreffions from them. | | 

- ‘Ewas lately vifited by an ingenuous Goldfmith of my 
acquaintance, who complain’d to me, that being wont to 
buy:parcels of Gold brought in fmall’ pieces, and as it 
were fandy corpufcles, from Guinéa, or fome Country of 
that Coaft, though he found itupon all tryals very right 


Gold, yet was it‘ fo very pale, that few but expert Gold- 


fmiths would meddle withit, as fearing it had been fome 
fophifticated Metal 5 adding, ‘that this exceeding palenefs 
of it fometimes reduc’d him to melt it with very high- 
colour’d Gold, or to heighten its tin@ure with that of 
Copper, to bring it tothe colour of ordinary Gold. 

The probability of this may be prov’d’by what is related 
by Monfieur Flacourt; Governorof the French Plantation 
in Madagafcar,who in his newly publifh’d Hiftory 
of that Ifland, {peaking of the Metals of it, fays, “A-cvonarsg 
Hl y a bien, Gc. that is, There is certainly Gold tart nae 
among the Inhabitants of A4sdagafcar, which has 


fibleshat {uch Shipsfhould havedeft themdomuch of that 


Metal.as.they haves -andi befides,pit) is of a differing nature 
from that.of Evrape; which: they call. in this Country. /oa- 
lamene Voutroia.,. He adds, that this Gold; which they 


call .Gold of AMalacaffes,is pale; and-isinot worthaboyeito- 


Crowns, (or,about 5ofbillings an ounce 5 alfo,, that ethe 
Negroes affirm, that;there are many Minesof it inthe Coun- 
try where it was formerly digg'd 5 | that.chere ds three forts 
of it. differing in finenefs.from each, other,sandy diferimi- 
nated by the Natives-by three peculiar names, > oButithat 
which he adds as ,moft. ¢onfiderables:is; ThdtMalecalfean 
Gold is of fo very eafie a fulton, that dtés almoft ascealtly mel: 
ted as Lead 3,,whereas we hete,find the:Gold,we deal-with 
to require confiderably ftrong fires, and are: wontto:calt 
in Borax to facilitate the fufion. legvisiaaius weve. 

Having, upon occafion had the, Curiofity not dong fince 
to vifit fome Mines of Lead, and other.Metals, [:find,) that 
there is a great difference, and-difcernable even to theeye, 
betwixt the feveral Oars 3 for.inftance, of'Lead,: fome of 
which I can fhew-you, fo like Steel, and fOunlike common 


* 


i, ta 
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Lead-Oar, that the workmen upon that’ account are plea-- 


fed to call it Steel-Oar, which being of more: difficult fu- 
fion than. ordinary, they are wont to mix it with other 
Oar, which they call. Firm-Oar,, to-facilitate the melting. 
of it. And I likewife took notice of an Odr, which for 
its aptnefs to Vitrifie. and ferve thé Potters.to glaze their 
earthen Veffels, the Miners call Pottern-Oar, and. fell it 
(at leaft. where I {aw itdigg’dup:) dearer than other Oary 


from: which it differs both vifibly enough, and asthe work-. 


men affirm, in-divers other (and thofelefs obvious) Qua- 
lities 3 and. yet all thefe.Qars after fuGion do: pals indifcri- 
minately under the name and notionof Lead. In which 
therefore it is no. wonder. that feverer: Inquirers. find a 
great deal of difparity.. \I.remember I did not long fince 
caufe fome, Lead-Oar to be. try’d, which being the moft 


promifing _ 
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promifiog that ever I faw, made me (uppofe it might con- 
tain: fome confidérable quantity of Silver : but though it 
provd forich inLead as to-yield after the rate of feventy 
pound in the hundred; yet: one of the moft expert Artifts 
In Exrope could not extract one grain of Silver out of it} 
whereas the Lead.of very many Mines, being skilfully ex 
amin’d, will leave behind it upon the Teft a proportion of 
pure Silver. .And though ‘this quantity’ of Silver be not: 
confiderable enough to make fach Mines as yield it ‘pafs 
for Silver-Mines, C or;as Weare wont to call them, Mines- 
Royal) becaufe the Silver will not quit the coft of extract: 
ing,it 5. yet fuch Mines, though they pafs but for Lead- 


the richer Metals, infomuch that havin 
of that Oar, and finding the Experiment 
conftantly,..he-promifed to himfelf ay 
But when that ftock of Oar was {pént, . 
procured, though with great carefulnefs manag’d as the 

t to afford either {o.- 


nfide) ny at all, Which: : 
brings inte my tind, that. having once bought a parcel of 
Block Tin, (as the Trades-men call that which is of the 


moft >: 


_moft pure or unmixt, and as yet unwrought’) 1 was deli- 
rous totry if [ could not make a Menftruum to diffolve 
jt in fuch manner as 4guz fortés diffolves Silver, and Aqwa 
RegisGold.;, becaufe Chymifts.are wont to complain, that 
though they have a Menftruum or two that will diffolve 
crude Tin, yet they want one that will keep it diffolv’d, 
and willnot, which Aqua fortis will, let 1¢ fall into a Calx. 
. Having therefore ( by a way that I elfewhere teach) pre- 
-par'd fuch a Liquor.as was defir'd,I evaporated a Solution 
of the fore-mentioned Tin, and fetting it tofhoot, found, 
-fomewhat to my wonder, that the Cryftals it afforded 
were not at all like any kind of Vitriol, but broad, flat, 
and exceeding thin, juft like thofe of Silver. Whereupon 
. for further tryal having examin’d this Salt by the Tongue, 
we found not that it had any fuch 'tafte as the skilfully 
made Calx of Tinin Spirit of Vinegar, (wherein’tis not 
-Every Calx of Fupéter that is foluble) which (the laft time 
we try d‘) feem'd to us to have, asit were, a chalybeate 
-tafte, but fuch an exceflive bitternefs as may be met with 
-in the Cryftals of Silver made with dqua forts: Finding 
alfo this further refemblance betwixt the Salts of thefe 
two Metals, that they did both of them prefently dye up- 
on the nails and skin a blacknefs that could notin a {hort 
time be wafh'd off: we fhéuld have fufpected, that the 
Menftruum had exalted the Metal diffolv'd in it to a 
greater cognation to Silver 5 but having afterwards pro- 
‘fecuted the fame Tryal with the fame Menftruum, and 
another parcel of block Tin, (the former being cafually 
Aloft’) this Metal, though bought very foon after the other, 
and, as I,remember, .at the.fame.place, made us conclude, 
-that the event of our tryals proceeded from our having 
‘lighted upon alump of Tin that was of-a peculiar Na- 
ture, 
I remember alfo that a while fince a learned and inqui- 
:fitive friend of minefound in his Landa parcel of Oar, part 
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of which he fhewed me, and: fome of which I can fhew 
you, but havenot yet made tryal of it, which feem’d: to 
me, among othersthat look'd upon it, tobe Copper-QOar, 
and which did indeed after fufion yield very good Coppers 
but the perfons to whom he committed the examination of 
the'Mine, being very inquifitive, and extraordinarily skil- 
ful, they did (as one of themfelves immediately after cons ~ 
fefs'd to me ) find in that Oar, befides the Copper, no in- 
confiderable quantity of Silver 3. and in that Silver (having 
aay it in Aqua fortis) a confiderable proportion of — 
Gold. | 

But to detain you no longer on this Subje@; give me 
only: leave to ftrengthen the Paradox 1 have:propofed by 
the authority of that great and candid Chymift Bafilius Va~ 
lentinus, whofpeaking of-Antimony, after:he hath told us ~ © 
that there are feveral kinds of it, and efpecially. two, the 
one more Mercurial, and of a Golden‘property, witneffed: - 
by the fhining ftreaks or beamsit abounds with, the other-” 
more full of Sulphur, but deftitute of the golden nature 
that inriches the former, adds, that there‘is fuch a different’: 
goodnels betwixt the feveral forts of Antimony, as there is 
betwixt the feveral: forts of Flefhor Fifh, which, though: : 
agreeing in name and, if you pleafe,. immature, do exceed- - 
ingly differ in point of goodnefs: Which brings into my: : 
mind the great difference which [ have found, even viftble 
to the eye, betwixt: the feveral forts. of Antimony; and” 
makes me alfo remember, that the other day being by an: 
excellent Chymift fhew’da parcel of Antimony as a:rarity,, 
upon the {core of the varioufly-colour’d Sulphur where- 
with it was confpicuoufly iarich’d, the pofleffor of it foon: ‘ 
after imploy’d it to make Butter of Antimony : but though: 
he were very expert in that kind of diftillation, yetinftead 
of: the Liquor he expected; upon the approach ofa gentle 
fire, he found the neck and body of his Retort lin'd with: : 
an Antimonial Cinnaber, (or at leaftaredfubftance; by him: 
concluded = 
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concluded to be Sulphur) at which being /furprized,. he 
was pleafedto withdraw his firetill he had.acquainted me 
with this accident, and in the yet unbroken Retort fhew’d 
me the Cinnaber, which is not wont ( as you know ):.to 
arife till afterthe Butter of Antimony is come .over,.and 
the remaining matter be urg’d witha vehement fire.,;» And 
‘tis perhaps to theundifcern'd difference of Antimonies 
that we may fometimes afcribe that: contingency, which 
we have divers times had occafion to take notice‘of.in the 
making of Antimonial Cinnaber:: for though in our Pur- 
naces it hath been very fuccefsfully made, yet not only we 
have: afterwards fail'd of making it; but we have. feen 
much more expert Chymifts, and who becaufe of the high 
value they:do .( not undefervedly) place upon that Medi- 
cine, imploy themfelves oftner than we in making it, divers 
times unfuccefsfully attempt the preparing it. And. it 
may be perhaps alfo from fome ‘diverfity either in Anti- 
monies or Irons, that eminent Chymifts have (as we have 
obferved) often failed in their endeavours to make the | 
Starry Regulus of Mars and Antimony. Infomuch that 
divers Artifts fondly believe and teach ( what our Expe- 
rience will not:permit us to allow ) that there is a-certain 
refpect to Times and Conftellations reguifite to the pro- 
ducing of this (I confefs admirable) body. Upon which 
Subject I muft not omit to tell you, that a while fince an 
induftrious acquaintance of ours was working on an Anti- 
mony,’ which unawares to him was, as wethen fupposd, 
of fo:peculiar a nature, that making a Regulus of. it alone 
¢without Iron) the common way, (for his manner of ope- 
ration 1 enquir'd of him) he found, to hiswonder, and 
fhew’d me his Regulus adorned with a more .confpicuous 
Star than I have.feenin feveral Stellate Reguluffes of both 
Antimony and Mars. Yer I dare not betoo confident that 
this depended only upon the peculiarnature of that Anti- 


mony, becaufe fince that, my own Laboratory: has afford- 
ed 
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ed me divers fuch parcels of Regulus without Mar 


s (fome 
of which I have yet by me very fairly ftellated ) which 


though made of Antimony that feem’d (by its various co- 
Jours ) tobe morerich than ordinary in Sul phurs yet in 
regard the Antimony did not conftantly afford a Starry 
Regulus, though by the fame perfon order'd as near as 
could be after the fame manner, it did not fo clearly ap- 
pear tome, whether the differing event of the feveral 
Tryals proceeded from the peculiar nature of this or that 
parcel of Antimony, or from fome odd and {carce difcove- 
rable circumftance in the Management of the operation. 
But in either cafe, the mention of thefe uncertain Events 
will properly enough belong to our prefent Difcourfe. 

As in Antimony, fo (Cas T intimated above ) in divers 
other Minerals a confiderable diverfity may be obferved : 
& Tremember I was lately prefented with plece of a Mi- 
neral, which tome, as well asto the reft who look’d on it, 
feem'dtobe an ordinary and-worthlet Marchafites and yet 
a Dutch Merchant (a skilful Mineralift) who was the pof-, 
feffor of it, was very induftrious to procure a greater 
quantity thereof, having in fome of it, on which he had 
made Tryals, found a rich Proportion of pure Gold. And 
the fame Gentlemah whofe Copper-Oar I formerly men- 
tion'd, digging for more of that Oar, found lately a quan- 
tity,of red Earth, which by knowing Mineralifts was 
gueft to be but Bolus, and indeed looked very likeit ; 
but being melted with Regulus Martis Stellatus by a skil- 
ful Tryer of Metals, it divers times richly recompenced the 
Examiners curiofity, by affording him many grains of fine’ 
Gold ; and though I doubt whether this Gold proceeded 
from the Bolus, or the Regulus melted with it, yet how- 
ever it may ferve for .an inftance to thew that {ome Mine- 
ral bodies, which. pafs without difpute for Minerals of 
fuch and fuch a precife nature, may have lurking in them 
Minerals of a quite other nature > which may manifeft 
telban xn’ I : them- 


(38) ; 
themfelves in foose particular Experiments, (wheremthey 
meet with proportionate Agentsior Patients) though noe 
in, others: | oe i 

That the Talck which is wont'to. be employ'd about: 
Cofmeticks is of very. difficult Caleination, is fo. known a : 
thing to thofe that have tryed to calcine: ity that I have 
met with good: Chymifts that have looked’on all the Cal- 
ces of Falcks but as Impoftures. Nor indeed: have we 
calcin’d Venetian Falck without. fome length-of time, and 
much violenceofheat. But among many forts of Talck : 
we have herein Evgland, there is: one which a moderate | 
fire wil! in: lefs than an hour.reduce: into: a’faow-white | 
Calx, of which I had lately a parcel. by me 5 and fome | 
daysifince I met with another fort of Englifh Falck which 
I could fuddenly calcine even with the flame’ of a candle. 
And my experiene’d friend Dr. K. affures me, that out of 
a German Talck he met with, he did by digefting it in'a 
ftrong Solutiomof Alcalizate Salts feparate pretty ftore of 
good-Gold, and might have made it avery gainful Experi- 
ment, ifall the Talck growing inthe fame place had been: 
of thefame richnefs. Theslike: almoft has been affirmed: 
to me by a Gentleman of Eminency, who told me, That 
from acertain Talck he had out of Norway, he had once 
drawn a pretty quantity of very good Gold : and it feems 

7 indeed,that though fome have been pleafed to laugh at all 
; attempts of fequeftring any thing from any kindof Talck 5 
yet fome parcels of that Mineral afford good ftore of a 
Fin@ture, which may for ought I know be of a golden na- 
ture. For [remember [have met witha kind of darkifh-- 
-colour’d Talck ( whereof 1 can--yet fhew you a piece ) 
which when I caft. but into Aqua Regis, the Menftruum:- 
manifeftly work’d upon it, and diffolv’d its colour'd parts 
infach plenty, that the filtrated’ Solution: pafsd without. 
Paracel. de mi-. {ufpicion among divers knowing Naturalifts to 
neral Trate1. whom. | f{hew'd. it, fora fair Solution of Gold. 
: | Par acelfus 


(59 

Paracelfue himfelf reckons four kinds of Talck , Red, 
White, Black, and of that colour which his Inter pretér 
tranflates Luteous « and perhaps each of thefe colours 
comprifes feveral kinds of that Mineral. And therefore 
that Mineralift did not amifiwhen he added in the fame 
Difcourfe, after he had mention'd great variety of Mat- 
chafites, Stones, and other Minerals, Sed & hoc ve- 

rum eft, in terra multa adbue condi, quae mihi incog- Paracel, 
wita funt, fed eadem nec alii norunt. Certum fiqui- ”'™ 
dem eft, progreffi tenporis tot tamaque varia 2 Deo adhe pro- 
ditum iri, de quibus nemo noftrite nedum unquane fons- 
utavit, | 

‘Tis vulgarly known, that there is a great difference bé: 
tween Vitriols that are reputed to"be meétly of the fame 
Metal. And not to mention thofe Vitriols that I have ei- 
ther made or feen, of lefs ufual colours 5 nor to take no- 
tice of the Veins, Slate, and even loofe Earth, impregnated 
with Coperas that I have had : to pafs by all this (I fay ) 
as for thofe Vitriol Scones whereof. we in England are wont 
to make our Vitriol, I have feen at the chief work where 
Coperas is made fo great a variety of thém, (divers of 
which Ihave yet lying by me) that I could {carcely be- 
heve the workmen when they affirmed them to be all 
Coperas Stones, and canaict but think it both very likely, 
that fome of them contain other Minetal fubftances befides 
Vitriol , and very poffible that the faline parts of thofe 
{tones upon their folution by the Rain, may work upon 
thofe other fubftances formerly concoagulated with them, 
and thereby imbue fome parcels of the Vitriol made of 
them with qualities other than are eflential tothe nature 
of Vitriol, or belong ordinarily to it. 

That there is alfoa difference betwixt thofé bodies that 
pals under the general name of common Salt, cannot but 
be obvious to any Chymift that hath occafion to ‘make 
accurate tryals om that Subjed&. And as for thofe Con- 
Sgt [<2 cretés 
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oretes that pafs under. the name of Salt-peter, there is-pro- 
bably no fma]] difparity among them: for befidesthe dif 
ference which we have. obferved and which. 1s obvious 
enough betwixt good Englifh Nitre, and that which is 
brought us over from Barbary, (which before it is much 
refin'd abounds very much withan adventitious Salt that 
taftes much like Sea-falt)befides this I fay,thofe that do ufé 
both good European & good Eaft-Indian Salt-peter affure 
me, they find much difference betwixt them, andgive'the 
preference to the latter: and indeed [have oftenthought 
I difcern’d a confiderable difference inthe operations of 
feveral kinds of Salt-peter even after purification :: and 
probably that fort of Salt-peter which near London an in- 
genious man of my acquaintance does fometimes (but can- 
not always) make, chiefly. out-of Sea-falt, hath fome differ- 
Ing qualities from that which is drawn the common way 
out of the Earth. And indeed Salt-peter being’ but-a 
kind of Sal terre, generated in very differingly-qualifi'd 
parcels of Earth, may probably receive divers qualities 
from the particular foyl wherein it grows, though thefe 
qualities lye concealed and unfufpected under the wonted 


exterior appearance of Nitre. Which confideration brings © 


into my.mind what was lately told me by a very ingenious 
Gentleman concerning one. of the eminenteft of our Loz- 
dow Phyfitians, who was wont,.as this Confident of his af 
fured me, as an excellent fecret, to imploy in fome of his 
choice Remedies that peculiar Salt-peter which he had 
drawn out of the Earth digg’d. up in Church-yards, 

And fuch kind of differences would probably in other. 
Mineral bodies be taken notice of, if mens prepoffeflions 
did not make them afcribe.the variations they meet with 
in their Experiments, rather to any. other caufe than the 
woe ted difference of the Materials:imploy’d about 
them. 


Nor.is it only, Pyrophilus,.among Mineral Bodies of the 


fame. 
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fame name that fuch a diverfity is to be found, but’ if nar=_ 
rowly look’d into, ‘tis very probablethat a greater difpa- 
rity may be difcovered both among Vegetables and Ani 
mals, reputed of the fame nature, than hath been yet taken 
notice of. Herbarifts indeed have exercis’d a commend-: 
able curiofity im fubdividing Plants of the fame denomina- 
tion, and:few Naturalifts ignore that there are (for -in- 
{tance) many forts of Rofes, and of Apples, which differ- 
widely betwixt themfclves, as we fee the difference be- 
twixt the Red-rofe and the White,: betwixt the Crab, the 
Pippin, andthe Pear-main.’° But befides thefe differences 
which are obvious enough to be Regiltred by Botanick 
Authors, there may be more undifcern’d ones ( which yee: 
may be confiderable ones’) betwixt the Individuals of the 
fame ultimate fubdivifion of Plants, arifing partly fronr 
the temperature of 'theair, which makes ( forexample ) 
Senna growing in E#glaxd to differ much from that whicls 
is denominated from Alexandria 5 partly from the nature 
of the foyl, as is obvious in the change produced in wild 
Simples tranfplanted into Gardens ; and: partly from many. 
other caufes which we have not now leifure to infift upons - 
But we fee oftentimes, that one Rofemuch differs trom : 
another of the fame kind, and. one Pear-main from another . 
Pear-main. ‘Fo which we may add, that. the upper cruft 
or farface of the Earth being impregnated with fubterra< 
neal exhalations of feveral forts, and tempered with varie= 
ty of Juyces, itmay very-poflibly be, that fome particular - 
Plant may attract fome fuch Juycé out of a determinate 
fpot of ground,asmay give ithxotick qualities,and.makeit 
differ even from the neighbouring Plants of the fame kinda 
To which purpofe I.remeémber, >that travelling..diversi 
years fince from Geneva:towards Italy, I wasiemy paflage, 

through Switzerland by.a Gentleman of thofe parts (whole: 

brother had been formerly: my.Domettick) invited to:his. 

Caftle, and entertainedamong other-things withiafore.of 

Va W ine: 
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Wine which was wery heady, but otherwife feem’d to be 
Sacks and having never met with any fuch Liquor during 
my long ftay- in thofe parts, I was inquifitive to know 
whenceit was brought + and being anfwered that it grew 
_amongtt thofe Mountains, Icould not believe it, till they 
affur'd me, that growing on alittle fpot of ground whole 

entrails abounded with Sulphur, ithad from the foyl ac- 

quired itsinebriating property, and thofe other qualities 
which made it fo differing from the Wine of the reft 
of the Vineyards of that Country. And now I men- 
tion Wine, give me leave, Pyropbilus,to put you in ntind 
of taking notice what a great change is made in,that Li- 
quor, when upon the recefs of the fpirits and more volatile 
fulphureous parts, or elfe the new texture they make with 
the others, it degenerates'into Vinegar, and yet how little 
éither diminution of quantity or any other alteration doth 
appear upon this change to: the.beholders eye. And 
though-no body is liketo Jofe an Experiment by miftaking 

Vinegar for Wine, becaufe both thofe Liquors and the 

changes of them:are {9 familiar unto us, and becaufe we 

are wont to tafteeach of them before we imploy it5 yet 
who knows what ‘changes there may be in other Bodies 
with whofe alterations weare unacquainted, though the 

Eye, which is oftentimes the only Senfe employ'd about 

judging ofthem, difcern nochange in them ? as may daily 

be obferved inthe fuperannuated feeds: of Plants, which 
after their having been kept long beyond their due time, 
lofe all ‘their germinating power without, lofing. any of 
their obvious qualities. And here let me further obferve 
to you, that Urine is made much ufe of,not only by Dyers, 
but feveral other Trades-mem in-diversloperations (fome 
of which we may elfewhere have occafion to treat of) be- 

Jonging to their profeffions. Now thefe men.being wont 

indifcriminately té!employ, Urme:, without examining 
whetherit be:rich in Sale or notyand-how long it het BSED 

: : ept, 
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kept, it may not be impertinent'to take notice that Chy- 
mifts, who have occafion to diftil it often in great quanti- 
ties, aflure me that they find a ‘notable difparity betwixt 
Urines, that of healthy and young men abounding much 
more: with volatile Sale than that of fickly or aged per- 
fons sand that of fuch as drink Wine freely being much 
fullerof fpiritousand active parts than that of thofe whofe 
drink.is but Beer or Water. But becaufe-the differing 
ftrength of Urines,though it be very probable, is not fo ea. 
fily:to:be fatisfactorily made out, we thall rather infift‘on 
this: other Obfervation confirmed to. us by Experience, 
which is, that though Trades-men are often wont tu boil 
fuch and fuch things indifferently in anyUrine,as if it were 
all ane how new or ftaleit is, they may fometimes thereby 
commit confiderable errors, For recent Urine, wherein the 
faline parts'are yet intangled among the reft, will fafleri¢ 
felf to. be boil’d above one half or two thirds away, with- 
out the avolation) of its volatile fale and {pirits,. Whereag: 
Urine that has been divers weekskept is Hable to’a Putre: 
faction, whereby the Cement (if Imay fo fpeak ) of the 
Ingredients that it confifts of, perifhing, or fome change of 
texture occafioning their disjunion (if not alfo concurring: . 
to produce them ) the component parts fall afunder, arid 
the faline Particles extricating themfelves from the reff, . 
will even upon a very gentle heat Cas'tryal made on pur- 
pofe has inform’d' us) flye awayyand leavea phlegmatick ~ 
and unactive Liquor behind them. In’ confirmation 
whereof I muft. acquaint you, Pyrophilws; with what lately 
befel mein reference to the diftillation of Urine : for ha- - 
ving caufed fome of it to be buryed in earthen Veflels in a. 
dunghil:to: be there putrifi’d, for’ five or fix weeks, I was 
by divers:occafional Journeys kept from employing it, till 
ithad Jayn-there between four and five months 5. and ob- 
ferving, when I caus’d it to be taken out, that the covers: 
of the veflelsshad not been, by hin I employ'd to put them: 


ID, 
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in, well luted on, and befides were in fome places crackt, 
I fufpeted. that the Heat of the Dunghil had not only 
loofened the faline parts of the Liquor, but driven them 
away : and accordingly by diftilling it in a very gentle 
heat,.and in.a very. high Cucurbit, we:obtain’d inftead of 
an active and faline fpirit, a languid and naufeous phlegm. 
And how great odds there may be betwixt fome Experi- 
ments made with recent and putrifi'd Urine, -may-be.eafily 
conceiv'd by him who knows.what operations Salts have 
in the bufinefs of Colours, and is acquainted with theirefii- 
cacy in .thofe. other Mechanical Experiments wherein 
Urine is wont to'beemploy:d. But I fear 1 have dwele 
too long upon this Theme, and therefore I fhall proceed te 
the. next, fe 

And in the third place, Pyraphilws, 1 fhalloblerve to you, 
that there.isa great difference to be found among many 
things prepar’d by Art, that pafs under the fame general 
name: which difference may proceed partly from that 
which.we have already obferv'd to be found in the Mate- 
rials of which fuch.faditious Bodies are made, and partly 
from the way us’d in preparing them, . To thefe heads 
many particulars may be reduc’d: But we fhall at prefent 
reftrain our felves to the mention of two fortsof prepar'd 
bodies, namely, of fuch as are not purif'd and exalted 
enough, and.ef fuchas arefo too much. Z 

And to begin with the firft of thefe 5. it is very certain, 
that divers Chymical Experiments delivered by fober Au- 
thors have been believed falfe, only becaufe the Men- 
{truums or other Materials emyloy’d in the unfuccefstul 
tryals of them were not as highly rectifi'd, or otherwife as 
exquifitely depurated, asthofe that were us'd by the De- 
liverers of thofe Experiments 5 fo that oftentimes the 
fault of a bad Menftruum is injurioufly imputed to a good 
Artift.. That expertencd Chymift Van Helwont, in his 
Paradoxical Lreatife of the Srone, endeavors ( as we have 
elfe- 
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elfewheremention’d) to explicate the manner of its being 
. generated by the Coagulation immediately enfuing upon 
the mixture of the two volatile Spirits of Urine and of 

Wine. _ This noble Experiment. has been by many unfuc- 
cefsfully try’d, and has been therefore by them difcredited 
as a Chymical fiction: -and indeed the firft, and 'T think thé 
fecond time we attempted.to make that Coagulum, we 
found nothing at all of any fuch thing as we expected upon 
the confufion of the two fore-mentioned Liguors, which 
though never fo much fhaken; and afterwards permitted 
toreft, did never in the leaft meafure coagulate; which 
made us long fufpedct the Experiment 5 till .at length oup 
favourable thoughts of that expert Chymift, making us 
think it poffible that the Spirits we employ’d had not been 
fufficiently exalted, we dephlegmared fome -by more fre~ 
quent, and indeed tedious Rectifications¢which yer prov'd 
but necefflary ) and then.were fatisfied by more accurate 
tryals, that Helwont had not mif-inform’d us, 

So likewile the fame Author io his Treatife de Pefie much 
extolling, -as_a.friend to the Stomach, the. Entrails, the 
hervous parts, and even the Head, the Tin@ure. or Solu- 
ton of Amber made with -{piric of Wine (which Medicine 
is indeed no ignoble one when ad miniftred to Conftituti- 
Ons that. can well bear the heat of it.) divers Phyfitians and 
Chymilts have attempted: the Preparing of this /Tindture 
with fuch bad fuccefs,. that. they have given out, that sei! 
ther.Helwont. delivered what was not true, or conceal’d 
fome confiderable Circumftance of the. Procefs, ve 

Whereas having digefted fufficiently dephlegm’d (pirie 
of.Wineupon very. finely powder’d' Amber sCwhich if ir 
be the higher-colour'd yields the deeper Tingture ina 
very gentle heat, (forthe negle@.of which Caution even 
expert Artifts have often loft their pains and glafles). we 
have feveral times had a good yellow Tincture of Amber, 
which was difcernable inthe Menftruum both by sake 
oF K ane 
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and tafte >: and tofaticie forme'that fufpected the Tindture 
to proceed but from the exaltation of the Menftruum it 
felf by Digeftion, and to manifeft that it wasa real Solu- 
tion of the fubtiler parts of the ‘Amber, we poured fome 
dropsof it into Beer; ‘or’ Water, ‘into which the fpirit ‘of 
Wine fuddenly diffufing'it felf, the diffolved Amber’ was: 
plainly difcernable' fwimming like a thin film upon ‘the 
farface of the Liquor; ‘whence little by little ic {teamed 
away intothe air.) i 
', - Thereis likewife, as we have try’d, to be'drawn with. 
{pirit of Wine from pure Salt of Tartar a pretty high Tia- 
ture; and of 'a tafte which thought not! unworthy the 
taking notice of: ‘but having while fince try'd todraw 
this Tincture with {pirit of Wine which (unknown to me) 
was much too weak for that purpofe, after I had kept the 
Glafs:a while in Digeftion, coming to look whether or no 
the Spirit was'ting’d, 1found that the Salt of Tartar ‘had: 
drawn to it felf and imbib’d the aqueous particles of the 
Spirit of Wine, and being thereby ( fora great part of it) 
diffolv'’dinto a Liquor like that whichis commonly called 
Oy! of Tartar per Deliquinm, the fubfiding Salt-was by the 
interpofition of that faline Liquor protected from the acti- 
on of the fpirit of Wine, which being by this new way de- 
phlegm’d would not mix with the faline Liquor, but fwam 
entirely above it. © To-which Ifhall only add ip general, 
that the German Chymifts are divers of them fo accurate 
in the Reification of their Spirit of Wine,that in England, - 
where we are wontto be lefs careful about that Particular, . 
it is ufual enough for'thofe Experiments of theirs to be 
unfuccefsfully try’d wherein the Alcohol of Wine (as they 
eallit) is requifite.- 

And as Spirit of. Wine, fo many other Menftruums are 
made unfit for the perfecting of divers real Ex eriments, 
barely by their not being fufficiently freed from their: 
weakning Aquofity. 7 | ae 
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Nor is it only, Pyrophilws, in Menftruums; bat in divers 
other Bodies, that the want of an exquifite Depuration 
_ May produce in Experiments variety of Events. As for 
inftance, It has been complain‘d of by fober men, that their 
Preparations of Silver, though never fo carefully made, 
have been apt to produce violent, Vomits; whereas we 
have not obferv’d a well-prepar’d Medicine of duly refin’d 
Silyer to work Emetically even in Women and Girls, ‘but 
by Seige or Urine. But we.cannot wonder at the violent 
operation of Medicines made of ordinary Silver ; for not 
only that which is coyned is wont, as the.Mint-mafters 
themfelves have confefs'd to me, tobe allay'd with fome- 
times about a twelfth part, fometimesa fmaller or greater 
proportion of Copper, for the greater conveniency of the 
Coyn, but even that Silver which is commonly at great 
rates fold for refin’d Silver, isnot wont to be fufficiently 
freed fromits Copper. Which I not long fince manifefted 
in the prefence of one.of our richeft and eminenteft Refi- 
ners, by diflolving fome of his pureft Silver in his own Aqua 
fortis 5 for the greenne(s of the Solution quickly betray d 
the adherency of Venw to the Silver. And no wonder ; 
for Ihave feldom {een our chiefeft Refiners blow off from 
their Silver upon the Teft above half its weight of Lead, 
whereas we think not our Silver fufficiently refin'd for 
fome purpofes, till it have been freed from five or fix times 
its weight of Saturn, and then it has famctimesaflorded a 
Solution almoft as clear.as water, with only now and then 
alight touch of Sky-colour, but nothing near fo high as 
the Ceruleous ( Liquor that is fu ppofed to be a true) Tin- 
Soe of Silver, artificially feparated from the reft of the 
Body. fj 

- Now that ill effets by the mixture of Copper may be 
produc’d in fuch Medicines as ought to be of pure Silver, 
he that is acquainted with the violent Emetick qualities of 
Venus can {carcely doubt.And asin men’s bodies,{o in other 
K 2 fubjects, 
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abjetts, thofe Experiments’ may eafily deceive the Aititts. 


expectation, when he hopes to perform with Silver’ and 
Copper together thofe'things which fuppofe and re- 


“quire Silver'without Copper, or any adventitious Metal, 


And'as Silver, fo Gold is’ very often employ’d for. pure, 
when it 1s'‘not {o': for even the foliated Gold which is 


“commonly fold here in Exgland, how fine foever ‘tis repu- 


ted, is not altogether free from the pollutions of other Me- 
tals :‘ for our Gold-beaters, though for their own profit 
fake they are wontto ufe the fineft coyned Gold they can 
get (as that whichis capable of the greateft extenfion un- 
derthe Hammer ) yet they fcruplenot toemploy coyned 
Gold, and that: the Mint-mafters (as themfelves inform 
me) are wont to allay with Copper or Silver, to make the 
Coyn more ftiff, and lefs fubje& to be wafted by attrition. 
And as for thofe many Gold-fmiths and Chymifts who 
think 'theirGold moft requifitely refined when they have 
blown from it onthe Teft a due proportion of Lead, they 
may be therein fometiines miftaken: for though Saturz 
may carry away with him all‘the Copperthat did imbafe 
the Gold, yet he does not likewife free it from the Silver 
(for which purpofe Agua fortis is therefore wont to be 
usd) nay, the skilfulleft Refiner that I ever yet knew, hath 
feveral times affirmed to me, that coupleing fine Gold with 
Lead, the Gold has after retained and proteed from the 
firea proportion of Silver that lay lurking in the.Lead, 
and was afterwards feparated from the Gold by Aqua for- 
tis, but in fo {mall quantity, that the Experiment (the coft 
and pains confidered ) was not lucriferous. And of this 
fort of {nftances, Pyrophilws, more might be prefented, if 
we did not thick. Prolixity “might be unwelcome. to 
ou. 

i But as many Experiments fucceed not according to ex- 
pectation, becaufe the Menftruums employ'd about them 
were not pure enough, fo fome mifcarry becaufe its Men- 
i : ruume 
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ftruums are but too exactly depurated : for i€ is not {5 
much the purity of Liquors in their kind,: as their fitnef§ 
for the particular purpofe to which they are defign’d, that® 
is in Experiments to be principally regarded. For in- 
{tance, we have fometimes for recreation fake, and to af- 


fright andamaze Ladies, made pieces of white paper and. 


linnen appear all ona flame, without either burning, findg- 
ing, or as much as difcolouring them. | This is performed 
by plunging the paper very throughly in weak Spiric of 
Wine, and then approaching it to the flame ofa candle, by 
which the fpiritous parts of the Liquor willbe fired, and 
burn a pretty while without harming the paper. But if 
this Experiment be tryed with exquifitely rectifi'd Spirit 
of Wine, it will not fucceed.Of this Phenomenon this plau- 
fible reafon has been aflign’d, that the flame of the Spirit 
of Wineisfo pure and fubtile,that like an Ignis lambens, i¢ 
willnot faftenupon the paper. But Experience has in- 


form’d us, that this ConjeCture is but a miftake, for the: 


flame. of Spirit of Wine isfo hot, that I bave in Lamp- 
furnaces employd Spirit of Wine inftead of Oy], and with 
the {ame flame [have not only lighted paper, but candles, 
and even melted foliated gold. The true reafon there¢ 
fore why that paper is not burned by the flame that plays 
about it, feemsto be, that the aqueous part of the fpirit af 
wine being imbibed by the-paper keeps it fo moift, that 
the flame of the fulphureous parts of ‘the fame fpirit 
cannot faftenonit. And therefore when the deflagration 
is over, you fhall always find the paper moift 5 and fome- 


times we have found it fo moi(t, that the flame of a candle - 
would not readily lightit. Andon the other fide, having 


purpofely made tryals of plunging paper into fufficiently 
dephlegmated fpirit of wine, the paper not having aque- 


~ ous moifture to defend it, was very readily kindled ‘and 

burned by the flaming {pirit.. And one of our beft ways» 

to try thepurenefs of {pirit of -wine is grounded on this » 
. very, 
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very fuppofition : For dipping it in a Cotton-wiek like 
that of a.candle, and fetring it on fire, if the flame faften on 
the wiek, it is.a fign of the goodnefs of the fpirit 5 but if 
it do not, we concludeit to be weak, and not fufficiently 
dephlegm’d.. It hath been likewife. obferv'd, that 4guz 
fortis will work more readily on Lead if it be allay’d with 
water, than if it be purely rectifid. I other-where alfo 
‘mention an Agua fortis Ihave usd, which was fo ftrong, 
that it would not well diffolve filver it felf unlefs I firft 
diluted it with fair water.. And within this very week 
wherein I write thefe things, I have had an. unwelcome 
proof that Liquors may by too exquifite a Depuration be 
made unfit for our purpofes. For having, to gratifie fome 
ingenious friends, madea certain Menftruum, wherewith 
we had formerly done fome things upon Gold which were 
(not altogether wjthout caufe ) thought ftrange enough, 
we took care at thistime to feparate it from whatever was 
either of an aqueous or an earthy nature more exactly 
than ever we had formerly done. But coming to make 
ufe of this fort of Menftruum, we found toour trouble and 
Aofs, that inftead of performing its wonted operations up- 
on Gold better than. before, we could do nothing at all 
with it : For it will not now by heat it felf be brought to 
touch gold, though that Metal were wont tobe difloluble 
initevenin frigzdo. And to fatisfie you, that ‘twas the 
too-exquifite depuration of this Liquor, efpecially from its 
terreftria] parts, that thus unfitted it to touch a Metal 
which 1s otherwife wont to melt as it were naturally in it 
without Ebullition ( almoft like Ice in luke-warm water) 
we will fubjoyn, that not only we in vain try d to make it 
ferviceable by weakning it with fair water 5 but having, 
for tryal fake, taken a lietle of this numerical parcel of 
Liquor before it was fo carefully reétifi'd, we found that it 
diflolv'd crude gold aswell as we had reafon to expect. 
4knd it would be confider'd whether or no inthe Extracti- 
on 
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om of the Tinctures of veral Bodies, Chymifts‘do not: 
only: put themfelves toa needlefs, but to a prejudicial 
trouble, when they refufe to employ any other fpirit of 
wine than that which is highly redtifi'd. ‘For, though in 
many Bodies the parts defir’d by the Artifts being the Sul- 
phureous ones, the Menftraum is the better for an exqui- 
fite Dephlegmation 5 yet in divers other Concretes the 
ufeful and efficacious parts have in them fomething of Sa- 
line, which makes them more free to impregnate copioufly 
fuch Liquors ‘as have fome Aqueous mixed with their Sul- 
phureous parts. 

Butbecaufe there'is nothing more eafie than by diluting 
{pirit of wine, though never fo ftrong, to make itas weak. 
as one pleafes 5 and becaufe pure {pirit of wine is that of 
all other Menftruums that Chymifts generally make mott 
ufe of, and which cofts them moft of charge and trouble, 
(infomuch that here in Losdon that which is perfeetly de- 
phlegm’d is valu’d, in their fhops that fll both, at ten. 
times the price of common fpirit of wines ) I prefame you 
wilt not takeitill, that without beiag oblig’d to it by the 
Title of this Difcourfe, 1 take this occafion to acquaint’: 
you with the way I employ to obtain dephlegm’d fpirit of 
wine: Efpecially fince the practice’ of the common way of» 
frequent ReGtifications is (not to mention other Inconve- - 
niences ) wont to prove either exceeding tedious, or in* 
fufficient.. Putthen about an inch thick of Tartar calcin'd. 
to whitenefs ( for I find it not neceflary to reduce it toa. 
Salt ) and very dry into the bottom of a tall and flender 
Glafs body; and pour on-it'as much fpirit of ‘wine that has 
been but once rectifi'd, as will,when they haye bec mfhak’d’ 
together, {wimabove the Tartar a fingers breadth ( more. 
or Jefs in proportion to the Tartar you put in) and then». 
the Head and Receiver being carefully faften’d on again, 
in a gentle heat draw off the fpirit of wine, fhifting if you 
pleafe the Aeceiver when about half is comeover, and . 
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need be, rectifying oncemore all that you diftil upon dry 
€alx of Tartar as before. Whether or no you may meet 
‘with this Method in fome Chymical Books, I know not : 
But it {eems that either it has not been clearly taught, or 
has: been, propos'd by fufpected Authors, or elfe among 
other Proceffes, by being foundin whofe company it has 
been difcredited. For the moft ancient and experienc’d 
Diftillers I have met with, have either contented them- 
felves to follow the common way of repeated Re@ificati- 
ons, though thereby they lofe much time, and much fpirie 
of wine 3 or elfe have had recourfe to peculiar Veflels of 
fuch a height, as befides. that they are neither eafily nor 
cheaply to be procur’d, donot, as far as I have hitherto 
feen, excufe the need of reiterated Rectifications. Where- 
as, when we confider’d that the fix’d Salt of Tartar readi- 
ly imbibes Aqueous bodies, and that yet it will not at all 


mix with pure fpirit of wine, it was eafie to conclude, 


that the Phlegmatick part of the {pirit-of wine would be 


foak’d up by the Alcalizate Salt, whereby the inflammable 
part would. be freed fromit. ..And accordingly when we 
proceeded after the manner above prefcrib'd, we found 
that the Liquor that was produc’d upon the firft Re@tifica- 
tion from the Salt, being fir'd in a warm Silver-{poon, did 
not leave behind it one drop of Phlegm, or fo much as the 
leaft moifture upon the {poon, nay, and indeed did indure 
a feverer Examen, to which for curiofitie’s fake we thought 
fitto put it. And when the Diftillation was carefull 

made, we found by frequently (for.tryal fake) fhifting the 
Receiver, that all the Spirit that afcended was ( to fenfe ) 
equally pure, fince that which came up laft of all, even till 
the Calx feem’d tobegin to grow dry, by beginning to 
cleave at the top, did burnall away, as well as that which 
came over firft. And having for further tryal taken out 
the calcin’'d Tartar, and diftill’d it wich a good fire, it 
yiclded us pretty {tore of a naufeous and ftrongly-fcented 
| | Liquor, 


Liquor, which {eem'd to:be but Phieain, bath tothe tafte, 
and by ita :not beingcat all inflammable’ though: éarefully 
try'd. The, fame-Calx. of ‘Tartar being ‘kept in foine 
earthen Vefleln pon the fire tillicbe well d¥y"d3 ‘which will 
kequirea good; heat,s may be employd more thah Onée'in 
this operation. And:ewasinot needlefly that'we prefcrib’d 
Bodies.tall and -fletider.:oFor::we found! not ‘the Experi. 
ment to fugceed, in large and low ones;'‘and ‘much: lefs tin 
Retorts, in which the Phlegm is wont to rife together with 
the Spirit 5 yet we found, that provided the diftillation 
were made with a fufficiently mild heat, a Glafs, though 
very broad, and but moderately high, would ferve the 
turn fo far, as that the firft half that alcended (the other 
being very weak) prov’d a Spirit that in a filver-{poon 
would burn perfectly all away, And becaufe white Calx of 
Tartar is fometimes not {0 eafie to be procur’d, we will add, 
that we have for tryal fake fometimes fubfticuted Quick. 
lime, Or Salt of Pot-afhes, (made by a fingle Solution, Fil- 
tration, and Coagulation) with no bad fuccefs,efpecially in 
cafe of removing the Receiver before the Afcenfion of the 
Jaft part of the Liquor, though even that jt (elf has fomee 
times from Quick-lime come up inflammable enough, 
And therefore this Alcohol of wine we peculiarly call the 
Alealizate Spirit of Wine 3 and the rather, becaufe Spiritus 
tai Tartarizatus, which perhaps may be thought the pros 
perelt name for it, is employed by eminent Chymical Wrie 
ters to fignifie a different thing. And a practicable way 
of making fuch an Alealiz'd and pure Spirit of Wine, we 
thought not unfit to teach youhere once for all, in regard 
the Menftruum is fo highly ufeful, not only for Tin@tures, - 
Extracts, and many other-Chymical operations, butin the 
making of divers Philofophical Experiments, and Particue 
larly fome of thofe which you may meet wich ia our Wri- 
tings, Aad an eminently ingenious perfon (but to me a 
itranger) chancing to get a “ of this Eflay, was pleafed 
Il t% 
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tO give Mc: thanks for this laft part of; at, ‘hecanfe r though 
‘he had very often. made ufe of Salt.of; Tartar'to improve 
Spirit of Wine 5 yet he did it before,not: to dephlegm the 
‘weaker Liquor, but: to. acuate the ftrong with the Alcali: - 
‘Which though::5 deny! not to -be:a, thing feafible’, ‘yet. 
(as Ltold him).unlefs it be skilfully attempted, the highly 
reQifi'd Liquor that.is poured on, will rather leave fome 
of its moft {piritous parts behind, than carry-up’ 0 fixes. 
Sale. :13 of 3 ; re) he ROM OF 75 
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“EXPERIMENTS, 


HAT hasbeemalready' faid; Pyrophiixs, may, 
I hope, fuffice to fhew you, how Experiments 
we may mifcarry upon theaccount of the Mate- 
Agee rials employ'diid trying them.; “And there- 
BIEL fore we fhallnow pafs on to.confider the Con- 
tingencies to which Experiments are: obnoxious upon ithe 
account of Circumftances, which either are'conftantly un- 
obvious, or at leaft arefcarce difcernable till the Tryalbe 
paft) © And. becaufe: thefe Circumftances cam hardly be 
difcours’d of in amaccurate Method, ¢ which ther nature’ 
will {carce‘admit of )' L fhall not:tyeomy felf toany other: 
order in fetting down the Inftances which occur to me on 
this. occafion, than that wherein they offer themfelves to 
my’ memory. rp Nope 
And firft Imuft acquaint: you with what :was not long 

fince ferioufly related:to me by: Door K; a perfonexceeds 
ing far both from the Cuftom, and in this particular from | 
the Temptation of telling meses | He then affurd ra 
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that lending his Laboratory in Holland to a friend of his. 


during his: own abfence, arid leaving in that-Laboratory 


among other things great ftore of 4qua fortis of feveral. 


compofitions which he had made, to employ about his fa~ 
mous Scarlet. Dye, this friend of his fent him word a while 
after his departure, that by digefting Gold with an Aqua 
fortis, he had feparated, the.) Cure gr. yellow Sulphur 
from it, and made ‘it volatile;: ct ‘rema 
ing white}pand that with this golden Tisthy 
withoub@ain, cunifive (agit part ¥ 
» Uponévhith advestifement the Dottor fpeedi- 
ly returning to his Laboratory, did himfelf with the fame 
Aqua fortis divers times draw?a- volatile Tincture of Gold, 


arehe had; not 


which did turn Silver into true Gold - and (that I may. 


add That upon the by;to gratifie yourepriofity)when I de- 


manded whethér or nothe.TinCture was capable to tranf- . 


mute or graduate as much Silver as equall’din weight that 
Gold from:whénce the Tin@ure'was drawn, he affur'd 


me, that out of an ounce‘of Gold He drew as much Sul-. 


phur or TinGure: as. fufficed: to turnan: ounce and *a half 
of Silver :into that: nobleft Metaly: Which Iam: the more 
difpofed to believe; : partly becaufe my Tryals permit me 
not ;to doubt of the feparablenefs ofia yellow Subftance or» 
Fingure from:Gold, and:partly, becaufe | am tempted to; 
think, that:Silver may have in ita:Sulphur (to {peakin the, 


Chy mifts Language.) which Maturation is capable'to gra-: 


duate:intoa Golden one, by, having been certifi’d by the 
obfervationsof men very experiencéd in Metalline-Afiairs,. 
(and perhaps too. by my own) that fometimes by :corrofive 


Liquors (which Sir. Francis Bacow.alfo:,: if I miftake nor, . 
fomewhere obferves ) and fometimes by the operation of :; 


commion Sulphur: ¢ efpeciall y well ‘open’d.'and  aflociated 


with fit Salts.) Silver has‘afforded fome grains of very pure + 


Gold. But. our Door found himfelf much miftaken 10. 


the hopes of. growing rich by. this. Experiment: For a.. 
ii while , 


“the remaining body grow-. 


into very per- - 
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while afteriendéavouringito make it again, his hopes were 
fruftrated,\ which-heafcribes tothe Agua fortis; and there- 
fore-has. attempted the fame work afrefh, But fince alk 
his Tryalghave been hitherto fruitlef, ’ris not improbable 
that the difappointment’ proceeded from forme other more 
abftrufe caufe ;: for we find fuch Adventures to have 
fometimes: befallen :Artiftsirreparably.. And Glaxber 
alone, if you will therein credit him, tells us of feveral 
ways by which he made Gold once, and could not do it 
again... Upon which Subject I muft not omit thofe very 
illuftrious; Teftimonies and Inftances of this “ature, thar F 
find recorded. by that Ornament of - his Age and Quality, 
the Prince of Afrandula, in his Treatife de Auro. . 
Novi (fays he) qui mibi affernerit Semel fees mobili APR j 
argento quod .vivum dicitur ftabile verumgue argen- 
tum .confecif[e fuccis Gv folits:herbarum ; idque veudidiffe 

peritis explorande Metallica veritatis ; cifder more-ufum fe 
foliis fruftra , -&» quod femel perfecerat, nunquam alias, 
quanquam id fepe tentaveritsperficere potuiffe. 19 
_ Alium novi fayshe further) yui adbuc apud: UiV0S mora 
bt», GUL Chin aurune Cr argentume cinciter Quindecies per are 
tent cf etium effet, amifit artem eane, accepitque oraculo facii: 
per, quictent habito, id ingrate mentis vitio contigiffe. UéFi 
hinc etiam veritatem Apoftolici didi condifcamus,..Neque quar 
plantat, neque qui-rigat eft aliquid; fed incrementum dat 
Deus. ,, And.to, bath thefe Narratives our learned'Prince 
doesin the fame Book add: divers others. » Retulit ynidane 
mihi ({ubjoyns,he } Sefe: Aurum: exosargento fecifve femel 
magni copia, fecundo se.ufum exfdem rebus, feciffe guidenr, 
fed minimi Jfemper, Quantitate, fic ut detrimentum lacra: 
mapws effe. Japputaverit.. Veniffe in mente uti detrimsentuns:- 
effugere palfit,, finon,exargento, fed ex ere melioris condix' 
tione metalli, Jefe confequt. experinetur, idque fe conjecfuris - 
firma nixum tentarviffe : cumquein co fuiffet utrens fefe ade- 
pturum fberaret , miris. modis evenif[e, uti nihil. omnino- 
confequeretur, . Edens .: 
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-Idews (continues the Prince) affirmavit ab amico qui ex- 
“pertus hoc. ipfism fuerat accepiffe,qui cum ex Cinnabari argen- 
tum feciffet optinum, fepenumero fefe poftea infiftentens operé 
majore cum diligentia femper eventu ret fuiffe fruftratuwm. 
_And tothefe Relations of this famousPrince I could add | 
others of fome Acquaintances of mine, who having either | 
once or twice ‘made Luna fixa (as Artifts call that Silver, | 
which wanting but the tincture of Gold abides the tryat of 
Aqua fortis, &c.) or fome other Lucriferous Experiment, 
have fince in vain attempted to dothe like again, and yet j 
have their eyes fo dazel’d by theGold and Silver they have | 
(either feparated or)made,that they are not to be prevail- 
ed with todefift from profecuting their uncettainhopes. _ | 
That diverfe Experiments fucceed when try‘d in {mall | 
-quantities of matter which hold not in thegreat, it may 
fave you fomething to-be advertifed of 5 diverfeProje-' 
_ctors,. efpecially Chymifts, having already very dearly 
bought the knowledge of that truth.» For oftentimes a 
greater and unwieldy Quantity of matter cannot be. ex- 
-pofed in allits parts to a juft degree of fire, or otherwife fo 
well manag’d as a lefs Quantity of matter may be orderd- 
But this isfo manifeft.a truth to thofe that have dealt much ' 
in Experiments, that whereas many Chymifts would ‘be 
-vaftly rich, if they could ftill do in great Quantities what 
they have fometimes done in little ones, many have undone 
themfelves by obftinately attempting to make even real 
_Experiments more gainful. | 3" wea 
I have not been very follicitous to fubjoyn Particulars 
to the foregoing Obfervations, becaufe that by reafon of 
the Contingency of fuch Experiments as would be the 
-moft for my prefent purpofe, you might poflibly be tempt- 
.ed to lofe toyl and charges upon tryals very likely not 
only to delude your hopes, but perhaps to make'you di- 
ftruft the fidelity of our relations. Yet for Hluftration 
fake of what we havedelivered, fam willing to mention 
‘fome 
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fome few contingent Experiments’ that occur to my~ 
thoughts. 2 

And firft, it-is delivered by the Lord Verulam himfelf, as 
{ remember, and other Naturalifts, thatif a Rofe-buth be - 
carefully cut as foonasit has done bearing, it will again- 
bear Rofesin the Autumn.OFf this many have made unfuc- 
eefsful tryals, and thereupon report the Affirmation to be ~ 
falfe ; and yet lam very apt tothink, that the Lord Verus: 
lam was embolden’dby Experience to writeashedid. To 
clear up which difficulty, let metell you, that having been - 
particularly, follieitous about the Experiment, I find by 
the relation both of my own and other experiefic’d Garde- ~ 
ners, that this way of procuring Autumnal Rofes-will in = 
moft Rofe-bufhes moft commonly fail, but in fome that: 
are’ good bearers it will fucceed 5 and accordingly having « 
this Simmer madetryal of it, I find, that of many bufhes . 
that were cut in Fuse in the fame Row, the greater number 
by far promife no Autumnal Rofes, but one that hath mani--~ 
fefted it felf to be of a vigorous and prolifick nature, is at 
this prefént indifferently well ftor'd- with Damask-rofes. 
Andthere may be alfé a miftake in the kind of Rofes = - 
for experienc’d Gardeners inform me, that the Mask-rofe - 
will, if it be a lufty Plant, bear flowers in Autumn without 
the help.of cutting. And therefore that may be mif- 
aferib’d to Art, which is the bare production of Nature. 
And Cinnamon Rofe-butfhes do fo much better thrive by? 
eutting than feveral other forts, that 1 remember, this lait 
Spring my Gardener having (as hetoldme) about mid- - 
April (which was as foon as that kind of Rofe-bufhhad 
done bearing ) cut many of them in my Garden, I faw-. 
about the middle of Juve fore of the fame bufhes plenti--~ 
fally adorn’d both with Buds and with blown Flowers. 

An uncertainty not unlike that which we have newly. 
taken notice of inthe Experiment of producing Autumnal ° 
Rofes, has been.Jikewife-obferved. in. the. attempts sete “i 
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have been made. to make diverfe forts of Fruit grow upon 
the fame Tree. Andas for differing forts of Fruits of the 
fame denomination; as Apples, Pears,&c. though fame fe- 
vere Naturalifts are unwilling to belicve.that they can be 
made to grow upon the fame Tree 3 yet we dare not imi- 
tate their. {everity, having lately feen various forts of: Pears 
fed by the fame Tree, and elfewhere three and twenty 
forts of Apple-Grafts flourifhing upon the fame old Plane, 
and moft of them.adorn‘d with Fruit. Nay, and though 
the Fruits be not of the fame denomination, :yet finn 
of kin in nature,. they may very. poflibly be brought to 
grow on the fame-Tree: for we Jately gathered ripe Apri- 
cocks and ripe Plums upon one Tree, from which we like- 
wife expect fome other forts of {tone-fruit.. But to make 
fruits of very differing natures be nourifhed profperoully 
by.the fame,ftack, is. fo difficult a-thing, that. we.can;at 
oft but.reckon.it. among contingent Experiments ; for 
though: Pliny and Baptifta Porta relate their having feen 
each of them an example of the poffibility of producing on 
one Tree great variety of differing fruits 5: and though 
fuch aiperfon as the defervedly-famous Aftronomer Dr, 
Ward affures me, that he has particularly taken natice of 
Pears growing upon an Apple-tree 3 and I elfewhere add 
a refembling Obfervationof ours; yet certaialy this Ex 
periment has been for the moft part but very 1mprofpe-. 
roufly attempted, nor have.I yet ever {een it. fucceed 
above once, though tryd with very much careandindu- 
firy. And [remember that this very year, in the fame. 
Garden where I gather'd the Apricocks and Plums abave 
mention'd, | {aw the Ciens of a Pear-tree {9 skilfully grafts. 
ed uponan Apple-ftock, chat it flourifh'd very much with. 
blofioms inthe Spring, and gave. me great hepes story 
would bear frui¢ this newly-paft Summer,. but has decei- 
ved my expectation, as divers other Plants 0. grafted in 
the fame Garden have for may, years deluded she hopes pf 
| the 
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the skilful Mafter'of ‘it; who affurés me, that though divers 
of them did for fome’ years-fucceflively afford ipromifing 
bloffoms, yet ‘they all decay’d. away; without bearing any 
ofthem any fruits Which:yet may feemfomewhat ftrange; 


. fince not only we have this Summer-gather’d Pears upoma 


graft which a Divine,to whom¢he Garden belongs, ‘affirms 
ed'to havé been grafted upon a Quince-tree 5 ait 
and the induftrious Karcher tells-us, that’ Ex: | Artis, MageLus 
perientia docet Perficum Moro: infitum frudus tba otaeap. 6. 
proferre, xc. de quo ‘nulluneest <dubiune utpote ex li b 

vulgare pene: but experience -tells us,(thatas lictle;agsa 
White-thorn and a Pear-tree feem of kin, a Ciens of the 
latter will fometimes’ profper well being grafted upon’ a 
{tock of the-formerio .- 7 | sels Hooig ois 
‘© Tocontingent' Experiments, Pyrophiles; youmayrif:you 
pleafe refer what’ is «delivered: by thofe learned: Writers; 
who affirm, Thatif:a Lixivium made of the’ Afhes or fixt 
Salt‘of’a burn’d Plant be frozen, there will appearinthe 
Ice the Idea of the fame Plant : For we have divers times 
purpofely made trialiof this Experiment, without the pro- 
mifed fuccefs:' and remember that in the laft;cold feafon, 
proper for fuch trials, } purpofely made a Lixivium of fair 
Water and Salt of Wormwood, and having frozenit with 
Snow and Salt after the manner of Congelation elfe- where 
declar’d, I could not difcernin the Iceany thing more like 
to Wormwood than tonfeveral other Plants 3) and: having 
about’ the fime time, and after the-fame manner,!,expos'd 
to congelation a’ thin Vial-full of aftrong Decottion,of 
Wormwood, (from which an Idea:-of:the, Plant may be 
more probably éxpected).thofeto.whom Ifhew'd itpafter 
it was frozen could .difcern»as hitele like Woormweoot-in it 
as my felf. °Tis true, that in both thefe Mials the. Ice 
feem'd fomewhat odly figur'd:;, but-it istrue alfonot only 
that we have obferved that'W ater wherein a,faline body, 
as Sale-peter; or Sea-falty lor Sugar, ‘Cre. has been dit 
woupiuoy i M folv'd, 
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folv'd,, hasafforded. us Ice which feem'dto thoot into fe-. 
veral figures, but even in ordinary water congealed we 
have often feenIce figur'd, a3ifthe water had beennoEle- 
mentary body; which needs not be admir'd, fince (to. 
omit other caufes which may concur to the production of” 
this \effe&) many Waters gliding through Earths abound- 
ing in faline particles of this or that nature, may be eafily, 
in their paflage, impregnated with them 3 whence perhaps. 
it comes to pafs, that Dyers find. fome Waters very fit, 
and others. very unfit for thesdying .of Scarlet,andfome- 
other Colours. And therefore we cannot but think that 
the figures that are oftentimes tobe met with in the frozen. 
Lixivium or Deco@ion of a Plant, will afford but uncer- 
tain proofs that the Idea of each, or fo much as of any 
determinate Plant:, difplays it felf conftantly in that fro- 
zen Liquor.’ And I much fear, that moft of thofe that 
tell us that they have feen fuch:Plants in Ice, haveinthat | 
difcovery made as well ufe of their Imagination as of their. 
Eyes. And tis {trange to obferve what thingsfome men 
will fancy, tather than be thought! to difcern lefs than . 
other men pretend tofee. As fremember Mr. R. the jutt--. 
ly: famous maker of: Dioptrical Glafles, for merriment 
telling one that came to look upon a great Tube of his of 
30 foot long, that he faw through it in a Mill fix miles off a. 
great Spiderinthe midft of her Web;. the credulous man, 
though at firft he faid he difcern’d no {uch thing, at length. 
confeffed he faw it very plainly, and wonder’d he had dif-.. 
cover'dhernofooner. But yet, Pyrophilus, becaufe two 
or three fober Writers do ferioufly. relate fome ftories of 
that nature upon their own obfervation, ‘I am content for: . 
their fakes ‘to reckan their. Experiments rather among the. 
Contingent than the abfolutely falfe ones: for it is not im- 
poffible but that among the many figures which frozen Lie... 
quors do fometimes put on, there may appear fomething 
fo like this or that Plant, that being look’d upon with the 
; favourable’. 
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favourable eye of a prepoffets'd beholder, it may:-feem to 
exhibit the Picture of the calcin'd Vegetable :' and weour 
{elves not very long fince, fetting to freeze in Snow and 
Salt a fine green Solution of good Verdegreafe, (which 
contains much; of the: Saline parts of ithe Grapes coapy- 
lated upon the Copperiby them corroded) obtain’d an [de 
of the fame colour, wherein appear'd divers little figures, 
‘which were indeed fo like toVines,that we were fomewhat 
furpriz’d. at the Experiment; and that which encreas’d 
our wonder was, that another part of the fame Solution 
being frozen in another Vial by the bare cold of the air, 
afforded us an Ice angularly figur'd, (as we have obferv’d 


the Ice of faline Liquors oftentimes to be) but not at all 


like that made by the application of Snow and Salt... And 
having for further trial fake fuffered that Ice wherein the 
Vines appear'd to thaw of it felf; and having then frozen 
the Liquor a fecond time in the fame'Vial, and after the 
fame manner as formerly, we could not difcern in the fe- 
cond Iceany thing like that which we had admir'd in the 
firft.. .And in Wineand Vinegar, as:much as thofe Liquors 
partake of the nature of the Vine, we have not after Con- 
gelation obferved any peculiar refemblance of it’ in’ fi- 
ure. 
y The mention we have been making of Ice brings into my 
memory another Experiment, which may perhaps be rec- 
kon'd likewife among Contingent ones, sand that is the 
Experiment of burning with Ice ’as-with a Glafs Lens: 
which though fome eminent Modern Writers prefcribe to 
be done-without taking notice of any difficulty init; yet 
both we and others that have induftrioufly enough: try'd 
it, have met with fuch defeating circumftances in it; efpe- 
cially from the ununiform Texture wont. to be met with 
in moft Ice, that the making of fuch burning-Glaffés tiay 
be well enough referr’d to thofe Experiments whof cone 
{tant fuccefs is not to be rely'd on, as we elfe-where more 
particularly declare. M 2 lo 
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ey Inthe Trade of Dyihg there isfearce any tinging Tages 
dient that: is of fo) great: and: general «ule among {tus 4s 
Woad or Glaftum 3 :forithough of it felfae Dye but ’a 
Blew, yet sit:is us'd’ to. preparethe cloath for Green and 
many otherofthesfadden Colours; when the Dyers havea 
mind, té:make then permanent \ahdlafbwithotit fading’: 
but yet in the decocting of Woad to‘makeit yield or {trike 
itscolour, there are fomecritical:times. and other circum: 
{tances.to be obferved ; the.eafie:miftake of which often- 
times defeats the Dyers: expectation: to. his very’ great 
ofs,-which fometimes he: knows fot to what'to: impute, of 
which 'T have heardfeveral of them:complain:’ Andthere- 
fore divers of our lefs-expert Dyers; to ‘avoid thofe ha- 
zards, leave off the ufe of \Woad, though; growing plenti- 
fully, enough herein Exgland,and inftead of it employ In- 
dico, though it -coft them: dearer, as being brought hither 
fometiines from Spai#, fometimes from the Barbadoes, and 
oftentimes even from the: Eaft- Indies: eS 19710 tks) 
Our Loxdow Refiners, when to: part Silver and Copper 
they diflolve: thofe mixed MetalsiniAgua fortis, are wont 
afterwards to dilute ‘the glutted Menftruam ‘with ftore of 
fair water, and then with Copper Plates toftrike down the 
diflolv'd Silver. But becaufe by this manner of proceed- 
ing much Copper is wont after thefeparation of the Silver 
to. remainin the Menftruum,,. as may appearby its high 'tin- 
Cure, that;this thus impregnated.Liquor may be improv'd 
to. the beft ad vantage, they are;wont ‘to pour it upon what 
they call Whiting ¢ which is faidto be a white Chalk or 
Clay finely powderd, cleans'd, and made up into Balls) 
wherewith the tiacted \parts incorporating themfelves, will 
in fome hours conftitute one fort of Verditerfit for the ufe 
of Painters;' and fuch other Artificers as deal in Colours, 
leaving the remaining part of the Menftruum an indiffe- 
rently-clear Liquors, whence they afterward by boiling 
reduceakind of Salt-peter fit with the addition of i 
7 my. iV) | o FES 4 LP Th ade and 
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(and fome freth Niter} toi yield thém anew Agua fortise:: 
Andthefe things Imention,: Pyrophilws, ‘that yous may 
know:what I mean when [tell you, that fometimes the 
‘Refiners cannot make this Verditer for a great while toge- 
ther, and-yet cannot: tell: whence their difability to make 
it proceeds.» OF which Contingency I remember I late! 
heard ‘one of the eminenteft and richeft of them fadly 
‘complain, affirming, that neither he, nor divers others 
of his Profeflion, were able, not long fince, to make Ver- 
diter ‘for divers months together 5 and that feveral others 
were yetat dlofs inreference. to that: particulars though 
for bis part he had, without knowing the Caufe of this 


Contingency, found a Remedy for it, namely, to warm the 


Menftruum well before it be poured on the Whiting, on 
which, when the Liquor was warm, the tincted parts 
would faften, though they would not, whilft. ( according 
to the cuftom of Refiners) it was poured on cold.. 

Making likewite the other day a vifit to the chief Cop- 
peras work we have in Exgland, one of the Overfeers of it, 
whowent along with me to fhew me thé contrivance of it, 
affured me,that divers times; by the:miftakeor neglect of 
a circumftance'in point of time, they hadloft, and are yet 
fubjeCrto lofe, fome thoufands of pounds of Vitriol -at a 
time, which in {pight of their wonted, but not fufficiently- 
attentive andskilfulcare, would) degenerate into an Uns 
ctuous Subftance; not: to be» réducd -into'good Vitriol 
again; unlels by. the tedious way of throwing it abroadj 
and expofing it-with the unprepared ftones, from which 
they draw their Vitriol, to the Rain and Sun to be open’d 
anew, and fittedfor the yielding of Vitriol after thefame 
manner. with thofe crude Minerals, 

Upon this occafion Imuft not omit, becaufe much con 
ducing to the {cope of our prefent Difcourfe,a memorable 
Feelation that I have met with in the Indian Hiftory of the 
learned Fofephws Acofta, whodiligently furvey'd the noes 

it and... 
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and almoft ineftimable Mines of Per#, and (for one that was 
not a Chymift) has delivered divers confiderable and judi- 
cious Obfervationsabout them. That whichIam now to 

mention is in that Chapter where he treats of 
Fofephus Acta the Silver of the Indies, fet-down in thefe 


£16. Cape J / ° : ; 
4° 5: _words': It is {trange to fee not only the diffe- 


-rence betwixt the refining of Metal by Fire, and without it 
by Quick-filver, but alfo that fome of thefe Metals which » 
are refined by the fire, cannot well be molten with any 
Artificial Wind, as with Bellows, but when it is kindled 
and blown with the Natural Air or Natural Wind. The 
Metal of the Mines of Porco is eafily refined with Bellows; 
and that of the Mines of -Potozé cannot be molten with 
Bellows, but only by thebreath of their Guayars, which 
are fmall furnaces upon-the fides of the Mountains, built 
exprefly where the Wind lies, within the which they melt 
_this Metal: and though it be hard'to yield a reafon of this 
difference, yet it is moft certain and approv'd by long Ex- 
perience. | 

| Iftherebe any Trade that obliges the Artificers to be 
affiduoufly converfant with the Materials they employ, it 
isthat of the Glafs-men; and yet even to them, and in 
their moft ordinary operations, there happen now and 
then little accidents, which though they know not wellto 
what to aferibe, are yet capable of hindring them from do- 
ing fometimes what they have done a thoufand times. And 
TL remember that among the laft times that I have been ata 
Glafs-houfe, an eminently-skilful Workman, whomI had 
purpofely engag’d to make fome Veflels for me that requi- 
red more than ordinary dexterity, was not able when I 
came thither to make Metal (as they call that colliquated 
mixture of Sand and fixt Salt whereof they blow their 
Glaffes ) tolerably fitto be employ’d : Wherefore he de- 
fired me to take the pains to come again another day, and 


he would try to repair his unluckinefs. But the next 
time | 
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time Icame, though it were upon appointment, his Me 


tal provd again unferviceable, and inftead of being co- 
lourlefs when it was-cold, look’d as if it had been ftain'd 


’ with Blew and Yellow, and was befides britler than it 


ought to have been. So that it need be no fuch wonder, 
if Philofophers and Chymifts do. fometimes mifs of the 
expected Event of an Experiment but once, or at leaft but 
feldom try’d, fince we fee Tradefmen themfelves cannot 
do always, what, if they were not able to do ordixarily,they 
could not earn their bread. 3 

It is affirmed by Helwont and others that treat of the La 
pides Cancrorum, that they grow within the skulls of thofe 
Craw-fifhes from whence they have their name- but I have~ 
known good Anatomilts complain, that they have fought 
them in vain inthe heads of thofe fifhes, which may well 
make them diftruft the veracity of thofethat afcribe them 
to that fort of Animals; yet we have often taken thofe 


ftony Concretions out of the heads of Craw-fithes. But«. 


paffing lately through Hangerford, a Town famous for the - 


pleaty of fuch kind of fith, we made diligent enquiry con--- 


cerning their Nature, and were there informed. by thofe 


that looked to them, that the Concretions above -men-~- 
tion d are to.be found in their heads but about that feafon~. 
of the year wherein they fhift their fhells, and that at other: 
times of th®@year, feveral perfons had in vain endeavour- -- 


ed to ftore themfelves with Crabs eyes at Hungerford. : 


And indeed, having at the laft time of my being there« : 
(which was about the latter end-of fume) caus'd divers. - 
jJarge ones to be taken out of the water, we found. thefe- - 
little ftones.in the head but. of one of them; whereas:-- 
about a fortnight before, which was near the Summer: — 
Salftice, paffing by that place, we found in the wonted *: 
parts of the heads feveral fuch Concretions as to bignefs. . 
and fhape, but fo foft, that we could eafily crufh anddi--- 


{cind.them betwixt our. fingers... And certainly, the mi<: 


ftakece 
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ftake of the circumftance of time*has much prejudie’d the 
reputation of many truths: and Ifemember that A/felins, 
to whofe Anatomical ‘fortune the world is fo much behol- 
den; Ingenuoufly acknowledges, that he-had hke to'have 
loft thedifcovery of the” milky ‘veins, -becaufé ‘having: at’ 


_ firft fafpected thofeunlooked tor white: Veffels, which he: 


took notice of in the Mefentery of-a Dog diffeGed alive, 
to be fome irregular ramifications-of Nerves, he was much: 
confirmed ‘in his conjecture by the next Dog he-open'ds, 
for having diffeted him at an inconvenient diftance ‘of 
time from the*Dogs repaft, theflender Veflels he looked 
for being deftitute of the Chyle, which isit that makes: 
them confpicuous, did not appear: So that he had left 
the benefit of his firft lucky obfervation, had not his Sa- 
gacity inclin’d himto fufpe&, -that if a Dog were plenti- 
fully fed at a conveniént diftance of time before his be- 
ing diflected, the Veffel fwell’d with alimental ‘juices 
would be the better difcernable; whereupon having feaft- 
ed another Dog fome hours before he opened him, he ma- 
nifeltly detected thofe milky Veflels,::whofe difcovery has 
fince fet Anatomitts fo ufefully on work. 

But, Pyrophilus, not to exceed the' limits of an Effay,T 
muft not multiply Inftances of the Contingencies of Expe- 
riments, but.content my felfto tell you in general, that 
in divers Cafes fuch circumftances as are very“difficult to 
be obferved, or feem tobe of no concernment to an Ex- 
periment, may yet havea great influence on the Event of 
it. If on either of the Extremes or Poles of a good arm- 
ed Load-ftone, you leifurely enough, or divers times, 
dsaw the back of a Knife, which has not before receiv'd 
any Magnetick influence, you may obferve, that if’the 
point of the blade have in this affriction: been drawn from 
the middle or Aquator of the Load-ftone> towards the 
Pole of it, it will actra& one of the Extremes of ‘an equi- 
librated Magnetick Needle; but if you take another Knife 

that 
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that has not yet been invigorated,. and upon the felf-fame 
Extremity or Pole-of thé Load-{tone; thrutt the back of 
the’ Knife from the Pole towards the fEquator or middle 
of the Load-ftone, you fhall find, that the point of the 
Knife has, by this bare difference of Pofition in the blade 
-whilft it paft upon the Extreme of the Load-ftone, acqui- 
red fo different a Magnetick property, or Polarity, from 
that which was given to the former Knife by the fame Pole 
of the Load-ftone, that it will not attract, but rather 
feem to repel or drive away that end of the Magnetick 
Needlé which was drawn by the point of the other Knife. 
And this improbable Experiment not only we havemade 
trial of, by paffing flender Irons upon the Extremities of 
armed Load-ftones, the breadth of whofe Steel-caps may 
make the Experiment fomewhat lef ftrange, but we have 
likewife try’d it. by affricions of fuch Irons upon the Pole 
of .a naked terella,’ and’ we found it to fucceed there like- 
wile. . How: ftrange. foever it may feem, that the fame 
point or part of the Load-ftone fhould imbue Iron with 
contrary l’roperties, barely as they are, during their pat- 
fing over it, drawn from the fEquator of the Load-ftone, 
or thruft towardsit. | But whether, and how far this Ob- 
fervation infinuates the operations.of the Loadftone to be 
chiefly performed by ftreams of fmall particles, which 
perpetually iffuing .out of one of its Poles, do wheel 
about and re-enter at the other; We-fhall not now exa- 
mine (though this feem one of the moft.likely Phenomena 
we lave met with, to hint’ a probable Magnetical Hypo- 
thefis,) contenting our felves to have manifefted by what 
plainly appears, how much influence a circumftance, 
which none but a Magnetick Philofopher. would take no- 
tice of, may have on.an Experiment. We have allo with 
pleafure obferv’d, how Artificers. in the tempering of 
Steel, by holding it buta minute ortwo longer or b-fler in 
the flame, (or other competent Heat) do give it very 
N differs 
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differing tempers, as'to brittlenefs or toughnefs, hardnefs 
or foftnefs; for as when it istaken out of the flametobe 
extinguifhed, ‘it looks either-red, yellow, or blew, fo they 
efteem and find it fit tomake Knives, Engraving Tools, or 
Springs for Watches, cre. and yet it ‘pafles from one co- 
lour to another fo fwiftly, that none but an Artift expert in 
tempering of Iron would fufped, that fo {mall a difference 
oft-time of its {tay in the flame could produce fo great a: 
difference in itstempers: On which occafion, Pyrophilus, 
{callto mind, that makinga while fince fome tryals con- 
cerning Gravers inthe Shop of a famous Artificer, he pre- 
fented me, asa preat rarity, a’ Graver (which I yet keep) 
that would make the ufual Experiments about tempering 
of Gravers appear falfe to him that fhould never try them 
but upon it; for with all the care wherewith Itry’d upon: 
it the known ways of foftning Gravers, ‘I could not foften. 
this: which men eminently skilled inthefe matters (toge- 
ther with the perfon that made it) affirmed to have been 
made of Damafco-Steel, the ftrength whereof in cutting 
Iron I have (not without fome wonder) made trial of. But 
whether this fingularity which we have mention’d in this 
Graver proceed from the nature of the Steel, or from the 
temper that it had afterward given it,is not yet agreed up- 
on by thofe skilful men to whom I have fhew'd it : but 
one of them, who by making Inftruments for Navigators, 
has had the opportunity of making more than ordinary en- 
quiry into matters of thisnature, aflures me, that he can 
eafily foften this kind of Steel, by only taking it off the 
Fire at a certain nick of time, differing from that which is 
wont to beobferved in order to the foftning of common 
Gravers. And who knows butthat inmany other Expe- 
riments, feemingly defpicable and unheeded Circum- 
ftances may be of great concernment, though by -reafon. 
of the want of fuch particular Obfervations as the fre- 
quent dealing with the fame body has given Magnetick. 
“sapsit hi. 


Philofophers and Artificers occafion to make, ‘men hav 
not yet taken notice of their importance. 
To give you one Inftance to this purpofe, Pyrophilus, 
let metake notice to you, that divers Planters of Fruit- 
trees have with wonder obferv'd, that fome Grafts of . 
Cherry-trees, for example, have born fruit the fame year 
that they were grafted, (nay I have obferv’d fome Plants 
to bear fruit the fame quarter of the year) and others not 
till the year after their infition, though neither in the 
goodnels of the Graft, nor inthat of the Stock, they had 
obferved any difparity to which the difference above men- 
tioned could be afcrib’d; andtherefore the bearing or not 
bearing of the Ciens of a Cherry-tree the firft year of its 


Infition is by manyGardiners look’d upon asa thing meer- 


ly Contingent. And yet indeed it fearce deferves to be 
reckon’d among fuch contingent Experiments as we have 
been hitherto treating of ; for lam inform’d by the trials 
of more than one of the moft skilful and experierc’d 
Grafters of thefe parts, that a man fhall feldom fail of 
having Cherries born by his Graft the fame year in which 
the Infitionis made, if he take care that his Graft, which 
muft be of a good kind, have bloffom-buds, as they are 
wont to be call’d, upon it: Whereas if it were only leaf- 
buds, as they may be term’d, it will not bear fruit till the 
fecond feafon ; and this not being taken notice of by vulgar 
Gatdiners, makes them, as we have faid, imputea needlefs 
Contingency to the fruitfulnefs of fuch kind of Grafts. 
Now to difcern fuch buds as are fitto produce bloffoms 
from fuch as will difplay themfelves but in leaves, 1s no 
difficult matter, the former fort being more full, and big, 
and round than the latter, which are wont alfo to lye more 
flac and clofe'to the Graft. And “twas, Pyrophilus, fuch 
obfervations as this that induc’d us afterthe beginning of 
the former Effays, to difcriminate from fuch contingent 
Experiments as thofe wherein aie caufe of the Contingency 
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is.very abftrufe.and difficult to be difcern’d, fuch other 
Experiments whofe feeming Contingency proceeds from 
more.eafily difcoverable caufes ; for fuch by, diligent ob- 
fervation of. circumftances may be reducd to a greater 
certainty than the others feem capable of. Though I dare 
not deny that even divers of thofe contingent. Expert- 
ments, which to us yet, feem tobelong to the,firlt fort,. by 
mens future skill and diligence in obfervation may be made 
fit. to.be redac'dto the fecond fort. .. 

Before [leave this Subject, Pyrophilws, I dare not omit 
to fay fomething to you of the Virgula Divina, or rather 
Divinatoria, by which many. Mineralifts pretend, to difco- 
ver the latent veins of Metals. , Some .ufea forked hazel; 
whofe horns they hold by the ends.one»in each hand 3 and 
others content themfelves to chufe a hazel rod (which fome 
will have to be all of the fame years fhoot) and this they 
bind on toanother ftreight ftick of .any other.wood, and 
walking foftly with ic over thofe places where they fufpe& 
the bowels of the earth to be enriched with Metals, they 
fay, that if they paf$ over a Metalline vein, the Wand will 
by; bowing towards it difcoverit. And fome Dealers in 
Metals I know.who affirm, that by holding the Metals fuc- 
ceflively in that hand wherein a man holdstherod, he may, 
difcover what determinate Metal is predominant inthe 
Vein: for when he puts into his hand that Metal where- 
with the Mine. chiefly abounds, the, Wand will manifeftly, 
bow more ftrongly. than when ‘tis‘held inthe hand with 
any other Metal. What. to determine ; concerning , the 
truth of.this.perplexing Experiment, I confefs I-know 

not. For Agricola himfelf, after a long de- 

Deve Metalli-, bare concerning it, givesus this account of his 
ee ESP” fenfe, Metallicus igitur (fays he) quia euus Vir: 
rum bonum & gravem effe volumus, virgula incantata non. 
utetur, quiarerum nature peritum  prudentenz,. furcatau, 
fibi nfui non effe, fed, ut fupra dixi, habet naturalia vena- 
« | rus 
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rum. figna que obfervat. The diligent Kirche- Ltt gs pattise 
+ws informs usin his Arte magnetica,: that» has: 23%) 1): 
ving exactly try'd the Experiment with: Metals, for he 
mentions not his having try’d it with Mines, he could not 
find it in any meafure fucceed; and we our felves having 
feveral times made trial of it in the prefetice of the confi- 
denteft, affertors of the truth of it; could fot fatisfie-our 
felves that the Wand did really ftand: either ‘to the Meals 
when placed under it, or to the Metalline Veins, when’we 
carried it over Mines; whence MetallineOar was at>that 
very time digging out. But on the other fide diverfe good 
Authors, and even ob diligent Country-man'Gabriel Plan} 
though wont to.be fomewhat too fevere ‘to Chymittts; does 
afcribe very much to:this detecting Wand’, and’ diverfe 
perfons, in other things very far:from credulous, ‘havée-a¢ 
Eye-witnefles with great affeverations afferted the truth 
of the Experiment -before us and one sGéntlemati tha 
lives near the Lead-Mines in Somerfet(hire,: leading meover 
thofe parts of the Mines: where we:knew that Metalline - 
Veins did run, made me také notice.of the ftooping of ‘the 
Wand when: hepaffed over.a Vein of. Oar, and: protefted; 
‘that the motionof bis handididinot :at all cortribute'to thé 
inclination of. the Rodj;but thatifometimes wheh he held 
it very faft, it would bend fo ftrongly:as:toubteak \in® hig 
hand. |, And. to:convingemé that: he; believed himelf! he 
did upon the promifes:made him: by) his Rooping Wand 
put himfelftoche great.chasge of diggingdnuntry d plddes 
for Mines, .( bat with what {idcefs:hey hadmot yer int Pile. 
me.) Among, the Miners theméelves I‘foundfome tiade 
ule of this Wand, and others langhed atiitaw And thisp 
mutt take notice, of .as\ peculiar.to this ‘Ee xpernnent, that 
the moft knowing Patrons of it.confe(s;.that line (ome meds . 
hands it will not, at all. facceed,. fome: hidden: property if 
him that ufes the, Wand-being-able, as they: fay,oro over 
power and., hinder. its, inclinatory.svistmés: ‘Toc'which '} 
apaokm mult, » 
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_ mutt add what avery famous Chymift, who*afirms him- 
_felf rohave try’d. many other things with it befides thofe 
that,ate. commonly known, very folemnly profefied to 
‘me uipon his own knowledge, namely, thatin the hands of 
thofe very perfons, in whofe hands the Rod will (as they 
fpeak) work, there are certain unlucky Hours, govern d 
by fuch Planets and Confteltations,.( which I confefs I be- 
licv'd not enough to remember their names) during whichi 
it will not work , even in thofe hands wherein at other 
times it manifeftly will. But of this Experiment I mut 
content my felf to fay, what Iam wont to do when my 
opinion is.ask’d of thofe things which I dare not perempto- 
rily reject, and yet am not convine’d of ; namely, that they 
that Have feen them can much more reafonably believe 
them than they that have not. 

Nor isit only in Experiments, Pyropbilus, but in Obfer- 
vations alfo; that muclbof Contingency may be, witnefs 
the great. variety in the number, magnitude, pofition, fi- 
gure, &c, of the parts taken notice of by Anatomical 
Writers in their difletions of that one Subject the humane 
body, about which many errors would have been delive- 
red by Andtumifts,, if the frequency of diffections had not 

enabled theta to difcern betwixt thofe things that are ge- 
nerally and uniformly found in diffected bodies, and thofe 


which are butrrarely, and (it I may fo-fpeak ) through 


fome wantonnefs or other deviation of Nature, to be met 
with,, Iremember thata while fince being prefent at the 
diflecttion of a lufty young Thief, we had opportunity to 
obferveaniong other things, that the interval betwixt two 
of his ribs was near thé back-bone fill’d up with a thick 
bony fubltance, which feem’d to’ be but an expanfion of 
the ribs, and appeared not to have ‘grown there, upon 
occafion of any fracture, or other mifchance. About the 
fame time beingat a private difleCtion of a large and young 
humane Body with fome learned men, an ingenious Perfon 
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’Profeffor of Anatomy there: prefent, chancing to cut a 
great Nerve, fpy’din the fubftance of it alittle of a very 
red Liquor, which heimmediately thew’d me, as wondring 
what it might be: but I concluding it to be Blood, pre- 
fently fufpe&ed that it might have proceeded from fome 
fmall unheeded drop of blood wip’d off by the brufhy fub- 
{tance of the Nerve fromthe Knife wherewith it'was cut. 
Wherefore carefully wiping a Diflecting Knife, © did in 
another place cut the Nerve afunder, and found another 
very little drop of pure blood in the fubftance of it ‘as be- 
fore. This I did again‘elfewhere with like fuceefs, fhew- 
ing it to the by-ftanders, who admir’d to ‘fee a Veffel car- 
rying blood (for fuch they concluded it tobe) in the body 
of a Nerve, in regard they remember’d ‘not to have ever 
met with fuch an accident 5 though T the Jef admire it, 
becaufe I have in an Oxes Eye or two-obferv'd in that coat 
which the Moderns commonly call the Retina, and which 
feems to be but ‘an expanfion of the Pith of the Optick « 
Nerve, little turgent veins manifeftly full of blood. rf 
We further obferv'd in that Jately-mention’d body, in» 
which we took notice of the irregular conjunction of two - 
Rubs, that the Lungs which were very found hada fuper="- 


‘pumerary lobe on one fide, which did fo little differ from: 


its companions, that we did not, till we had difplay’d the 
Lungs, take notice of it. And [remember that a while 
before, being invited by a company‘of Phyfitians to a pris 
vate Diffettion, and the Lungs, which otherwife feemed 
not unfound, appearing in divers places faftned to the ribs,” 
two ingenious Anatomifts that were there prefent, did {o 
little agree in theii Obfervations concerning {uch cafes,that 
the one affirmed, that he had never feen any Lungs (which 
had not been exceffively morbid)’ tied'to the Thorax ; 
and the other prorefted, ‘that he had fearce ever opened a 
difeafed body wherein the Lungs did not fo adhere. But 
if-it.were not improper to-mind a young Gentleman of 
eon Venereat:: 
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Nertetéal Obfervations; I could eafily. give you.an eminent 
proof of the difagreement of Anatomical Obfervators;, by 
infifting on the Controverfie; betwixt the famous-Writers 
‘on that Subje@ , concerning, the Anatomical notes ‘or to- 
kens of Virginity, -many, eminent, Authors affirming, that 
they have feldom faild of finding them in.one amongtt 
very many difleGed/Maids.3; and many, other-Artifts,both 
confpicnous iand.expetienced :s peremptorily.. profeffing, 
that they haye feldom or never met with the pretended 
marks in perfons even of the, moft undoubted Virginity: 
and certainly itis very, {trange, that about,a matter which 
{eems {0 eafily,determiaable, by Senfe, accurateand fober 
men fhould fo widely difagree, as that,the one fhould pro- 
fefs he has very rarely,’ 1f ever, met with. in ahumane bo- 
dy, what another affirmeth himfelf, to have, as feldom, if 
ever, mils'd., , But becaufe, Pyrophilus, this fubject is,per- 
haps fomewhat improper to be infilted on either. to, or;by, 
a yong.man, [fhall pafs.on to tell you, that amongft the ac- 
curateft of our modern Writers, I fuppofe you will readily 
allow me to.reckon D. Harvey and D. Highmore, and that 
that though ia their excellent Treatifes of Generation they 
both iofilt on the, production and changes: obfervable. in 
Hens Eggs, as, the Patterns. whereunto ‘the Generation of 
other Animals may be referred 5. yet have we diverfe 
times in the progrefs of Nature, in. her formation of a 
Chick, obferved confiderable variations in: poinnof time 
and other circumftances(though in the main our Obferva- 
tions commonly.agreed) from what isby them delivered. : 
which diverfity may,eafily proceed from the differing con- 
ftitutions of Hens, their differing affiduity in fitting on their 
Egos, the differing qualifications of the Eggs themfelves, 
and feveral other particulars of like nature. And I re- 
member, that the otherday taking notice of this to my. 
learned friend Dr. Highmore, he readily acknowledged to 


ame, that he himfelf had likewife obferv'd diverfe circum_ 
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ances in Eggs whilft they-were hatching, which varied 
from thofe fet down by him,in his Book, though. he had 
there accurately, exprefs'd the..changes. he difcerned. in 
thofe Eggs which at that time afforded him his Obferva- 
tions... And:indeed there.are. certain things of fuch a na- 
ture, that fcarce any fingle mans accuratenefs in making a 
fingle Obfervation about them, can fecure him from ap- 
peating unskilful. or unfaithful in his Obfervations, unlefs 
thofe that. fhall. afterwards examine. them chance to be 
endowed with a fomewhat..more than. ordinary either 
equity,-or fagacity, or both,,. For.inftance, he that firft 
affirmed that a.Needle.animated by a-Loadftone did con- 
{tantly convert -its-extreams to..the oppofite Poles. of: the 
Earth, could. {carcefulpect himfelf of having, delivered any 
thing which he had not carefully try’d. . And yet of thofe 
excellent Pilots, : Gouzales Oviedo. and . Sebajtian Cabot , 
(who are faid to have.in America firft taken notice. of, the 
Declination.of: the Mariners Needle ). he that did firft, in 
thofe far diftant parts.of the world compare the-Meridian 
Line afforded by Magnetical Needles with one Mathema- 
tically. drawn .¢ which. may be; readily found by accu- 
rate'Sun-dials.) andthereby obferve the ,variation of the 
Needle,- or its declination from, the.true, Meridian Line, 
might eafily,conclude the Obferver. formerly mention’d.to 
have. beemfaulty, by reafon of. his finding the Needles vari- 
ation diflerirz (perhaps.by divers degrees).from that deli- 
vered, by, the frft Obferver,, } And. this ecord mans Ob- 
fervation might appear to-have been as carelefly made toa 
hundred other Obfervers, .if the Obfervations.of Naviga- 
tors had noe made it apparent, that the Declination of the 
Needle is far from being the fame in all places: for. though 
Cardan (as Kircber, and Fracaftorivs,as another... 


informs us) be pleafed to.affirm, that the Load-.. : eA 

{tone declines as many degtees asthe Pole ftar..9 "|. 

is diftant fromthe Pole of the worlds) yet befides.divers 
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yeafons, common Experience {ufficiently manifetts the in- 
confiderablenelfs (not to fpeak more harfhl y) ofthat affer- 
tion.’ For about the fflands of the: Azores, efpecially that 
of ‘Corve, over which thefirft Meridian is by many fappo- 
fed to pafs,che Magnetick Needte-hath bin obferved dirett- 
lyto refpect the Poles, without any fenfible declination 
from them 's ‘but ‘iti other places tt'4s ‘wont to vary fome- 
times Eaftward, fometimes Weltward, more'or lef.  Info- 
<0) SoGpuch ‘thae ‘fot only ‘our venturous ‘Country- 
pete ails Veta Captain Thonias James obferved it in63 de- 
Varies grees North-Latitude to be no les than 27' De- 
grees, 48'Minutes 5 ‘but a Jearned Mathematical 
Writer that is lately come forth; miakces the Declination at 
the Fretum Davis to amount’ to what is almoft incredible, 
go Degrees.» And this Deflexton of ‘the Needle’ fome- 
times to one fide of the Meridian, fometimes to the other, 
happens with fo much feeming ‘irre larity, as has made’ 
both the diligent Kircher him(elf, anid ‘divers other Magne- 
tick Writers, almoft defpair of reducing thefe kand of Ob- 
fervationsto-any general'Hypothefis. ie Su 
To which we may add, that perhaps very few evenof 
the exacteft Obfervations of this nature made an Age fince, 
would now ‘appear accurate to them that fhould try them: 
in the -felf-fame places wherein, and the felf-fame manner 
after which they were formerly made. So tha® the dili- 
genteft of thofe Obfervers would appear to usto have been 
negligent, if the fagacity of fome of their frcceeders had 
not prompted them tofufpect, that even in the fame place 
the Needles variation may vary. And I remember, that 
having not long fince enguired of an Englifh Contriver of 
Mathematical Inftruments for the ufe of Sea-men, what he 
had obferved concerning this alteration of the Needles va- 
riation, hetold me, that by comparing of ancient and mo- 
dern Obfervations made by himfelf and’ other accurate 
Mathematicians at Lowdor, he had found the Declination 
4 conttantly . 
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conftantly to decreafe, and, as he conjetured, about: 12, or 
13 Minutes ¢ though that. methinks be much ) in, a..year, 
And it will be yet. more difficult to fet down any. Obferva-. 
tion of this nature which wil] appear exact to pofterity,, if, 
that ftrange thing be true (as it may well.be ). which..was. 
related to Kircher by a friend of his, whoiaffirms himfelf to. 
have:obferv'd a notable change of the Needles Variation, 
at Naples, after a great. Incendium of the neighbouring: 
Mountain Vefivive ; which alteration. he not abfurdly ful- 
pettsto have proceeded from. the very great, change made 
ia the neighbouring {ubterraneal parts. by that. great con-: 
flagration.. And it. feems the fame Obfervation.. .... 
hasbeen taken notice,of; by. Mathematicians elfe- ried 
where. . For the learned. Jefuit, Fournier in. bis. ~ 
French Hydrography. tells; usin more general terms,, that 


 fince the Igceedinums. of, Vefuvins. the Declination. (of the 


Needle) ‘has notably chang’d in the Kingdom. of Naples, 
The fame Author fomewhere delivers what, (if it be true) 
is remarkable. to our prefent purpofe, in ‘thefe: words, 
Thereare perfons who.have obferv'd, that the fame Nee- 
dle that.declin'd 5 degrees upon the furface of the Earth, 
being. carried down. very low into. certain Caves, declin'd 
quite: otherwife., Laddedthofe words, zf #t be true, not to 
queftion the veracity. of the Author, but becaufe’tis.very 
poffible. the makers,of the obfervation (though learned 
men).may. have been miftaken. in. ity without, {ulpecing 
themfelvesin danger of being fo... For. | fhould{carce have 
imagin’d, unlefs my. own. particular obfervation, had. in- 
form'd.me, in. how great a variety. of Stones.and. other 
Foffiles the. Oar of Iron may, lurk, difguis'd.s. fo that ’tis 
no. way. incredible:, that. knowing, Chymifts themfelves, 
and.much more, Mathematicians and others,, not. being 
aware of the Obfervation.of what: have newly delivered, 
may prefume., becaufe they, faw, not in,the,deep Caves 
above mentioned any Minerals, like the vulgar Iron Oars 
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that’ there is Hothing of that"Metal there, ‘when indeed 
there may be enough’ to dccafidn ‘that Deflexion of the 
Needle 5’ which (efpecially if it be ftrongly excited) may’ 
be often drawn afide by Iron or other Magnetick Bodies, ' 
at a'greatet diftance than thofe' that havenot try’d will be 
apt to fufpet’:'‘which’ may perhaps be the reafon why in. 
the little Iland’ of f/va ( upon the coaft of Italy) where ' 
they dig‘ up Tron and {tore of Loadftones, of which Ihave. 
feen in Tofcany of a prodigious bignefs, there'is in different, 
but ‘neighbouring places ; fach aftrange difparity of the” 
Needlés variation as curious’men have recordéd. °° 

Nor aré’ Magnetical and ‘Anatomical Obfervations the 
only ones which are fubjett to difagree now and then, 
without the negligence of thofe that make them : but I 
want time, andI fear you would‘want’ patience, to confi- 
der at prefent'as many of them as might be ‘eafily enume- ~ 
rated to you. 6 ot petal siemphderte tea vai 

“Lfappole, Pyrophilus, you may have obferved, how Tia 
the paft Difcourfe have forborn to infift‘on Medicinal Ex- 
periments, whichT have parpofely done’, becaufe they are 
fo many; and almoftall of them fubjectto fach uncertain-’ 
ties, that co infift on them would require much more tite 
than my occafions will allow'meto {pend upon this-Effay:- 
And indeed-in Phyfick it is much more difficult than moft: 
mencanimagine, to make an accurate Experiment > for 
oftentimes the fame difeafe proceeding in feveral perfons 
from quite differing caufes, will be increafed in one by the | 
fame remedy by which it has been cur’d in another.” “And” 
not only the conftitutions of Patients may as much alter the 
effects of remedies, as the caufes of difeafes, but even in the 
fame Patient and ‘the fame difeafe, the fingle circumftance’ 
of Fime may ‘have almoft'as great an operation upon the: 
fuccefS of aMedicine as either of the two former particus: 
lars, as we may elfewhere have occafion by fundry In- 
frances to manifeft. But befidesthe general uncertainty 
| By to. 
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to which moft remedies are fubjeét, there are fome. few 
that feem obnoxious to Contingencies of a peculiar na- 
ture : fuch isthe Sympathetick Powder, of which not only, 
divers Phyfitians and other fober pérfons have affur'd me 
they, had fuccefsfully made tryal, but we our felves have. 
thought that. we were Eye-witneffes of the operation of 
it;.and yet not only manythat have try’d it have not 
found it anfwer Expectation, but we our felves trying, 
fome of our own preparing on our felves, have found it in- 
effeCtual, and unable to {top fo much as a bleeding at the 
Nofe, though upon Application of it a little before we 
had feen fuch a bleeding, though violent, fuddenly ftopt 
ina perfon, who was fo far from contributing by his Ima- 
gination to the effe& of the Powder, that he derided thofle 
that he fawapply it tofome of the drops of his blood. 
Wherefore that the Sympathetick Powder & the Weapon- 
falve are never of any efficacy at all, I dare, not affirm 3. 
but that they conftantly perform what is promifed of 
them I muft leave others to believe. But. making men-- 
tion of remedies of this nature, though I am willing, Pyro- 
philws, to put a Period both to your trouble and my own,,. 
yet Imuft not omit to tell you, that whereas the Peonys. 
root has been much commended both by ancient and mo-. 
dern Phyfitians of no-mean account, as an Amulet again{t 
the Falling-ficknefé, and’yet has been by many found. in- 
effeGual, we have been apt to fufpect, thatits inefficacy, if 
it be but-infrequent, might poffibly proceed from its ha>- 
ving been unfeafonably gather’d 5 and when I-was laft in. 
the Weft of Irelawd, acquainting the eminenteft of the. 
Galenifts there with my Conjecture, he confirm’d me in it,, 
by affuring me that he had often try’d the P£0ny-100t une 
feafonably gather'd without fuccefs, but having lately ga- 
ther’d it under its proper Conftellation, as they fpeak, | 
(which ts. when the decreafing Moon pafles under Aries), 
and ty’d the flit Root about the Necksand Arms of his. 
. Patients, 
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“Patients, he had freed more than one, whom he nam"d to 
me, from Epileptical fits. .Agreeable whereunto I find, 
that a famousPhyfitian of Grenoble, AManfieur des Grands 
Prez, inthe laftof his Obfervations communicated. to the 
famous Practical PhyGitian Riverivs, folemoly profeffes his 
having divers times freed his Patients. from_the Failing- 
ficknels by the fingle outward application of Peony-roots, 
collected and apply'd as is above-mention'd.But though he 
thence infers the ufefulnefs of obferving theStats in the pra- 
étice of Phyfick, yet before much weight be laid upon fuch 


improbable Notions as moft of thofe of judiciary Aftrolo- 


gers, thelInfluence of Conftellations upon Simples, &c, 
ought by fevere and competent, Experiments to better 
made out than hitherto it hasbeen. 

But to fay no more of the contingent Obfervations to 
be taken notice of in, tryals Medical, I could tell youthat 
I have obferved even Mathematical Writers themfelves to 
deliver fuch Obfervations as do not regularly hold true. 
For though it hath been look’d upon as their priviledge 
and glory toaffirm nothing but what they can prove by 
no lef$ than Demontftration 5, and though they ufe to be 
more attentive and exactthan moft other men in making 
almoft any kind of Philofophical Obfervation 5, yet the 
certainty and accuratenefs which is attributed to what 
they deliver, mutt be reftrain'd to. what they teach con- 
cerning thofe purely- Mathematical, Difciplines, Arithae- 
tick and Geometry, where. the affections of Quantity are 
abftra@tedly confider’d : but we muft not expect from Ma- 
them aticians the fame accuratenefs when they deliver Ob- 
fervations concerning fuch things wherein ‘tis not only 
Quantity and Figure, but Matter, and its other Affections, 
that muftbe confider'd. And yet, lefs muft this be expett- 
ed when they deliver fuch obfervations as, being made by 
the help of material Inftruments fram'd by the hands and. 
tools of men, cannot but in diverscafes be fubject to fome 
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if Not many Imperfettions upon theiraccount. Divers of 
the modern Aftronomers have fo written of the fpots and 
more fhining parts or (as they call them) Facu/e, that ap- 
pear upon or about the furface ofthe Sun, as to make their 


Readers prefume, that at leaft fome of them are almoft 


always to be feen there. Amd {am willingto think, that 
it was their having fo oftentMet with fuch Phenomena in 
theSunthat made them write asthey did. And yet when] 
firt apply’d my felf to the contemplation of thefe late dit. 
coveries, though I wanted neither good Telefcopes, nor a 
dark room to bring the {pecies of the Sun into, yet it was 


not till after a great while, and a multitude of fruitlefy 


Obfervations madeat feveral times, that I could deted any 


of thefe Solary fpots, which have during many months at. 


leaft appear'd fo much feldomer than it feems they did be- 


fore, that I remember a moft ingenious Profeffor of Aftro-- 


nomy, excellently well furnifh'd with Dioptrical Glaffes, 
did about that time complain tome, that for I know not: 


how long he had hor been able to fee the Sun ff potted. And - 
as for the Faca/é that are written ofas fuch ordinary Phe. 
nomena, I muft profefs to you, Pyrophilws, that a multi- 


tude of Obfervations made with good Telefcopes at feve- 


tal places and times whilft the Sun was{potted, has {carce 
made me fee. above once any of the look“d for Bright- - 


neffes. : 

And as the nature of the Material Object wherewith the 
Mathematician is converfant, may thus deceive the Expe- 
Cations grounded: on what he delivers 5 fo may the like 
happen by reafon of the Imperfection of the Inftruments 


which he muft make ufe of in the fenfible ob{ervations. . 
whereon the mixt Mathematicks (as Aftronomy, Geo- - 
graphy, Opticks, &c.) are in great part built.: This is - 


but too manifeft in the difagreeing Supputations that f2-: 
mous Writers, as well Modern as Ancient , have given us 
of the circuit of the Terreftrial Globe, of the diftance and 
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bigneG of the fix'd Stars.and fome of the Planets, nay, and 
-of the height.of Mountains ; which Difagreement,.-as it 
may oftentimes proceed, from the differing Method and 
‘unequal skill of the feveral Obfervers , fo at may in divers 
cafes be imputed tothe greater or Jefs exattnefs and ma- 
nageablenefs of the In{truments employ’d by them. . And 
on this occafion{£ cannot of that fober Confeffion and 
Advertifement that I met.Avith in the noble Tycho, who 
‘having laid out befides his time and induftry much greater 
fams of money on Inftruments than any man we have heard 
of in-latter times, deferves to be liften’d to onthisil heme, 
concerning which he has (among other things) the follow- 
: ing paflage : Facile (fayshe ) lapfus aliquis 
Tycho Brahe lib.2. pene infenfibilis 4n Inftruments etiam majori- 
de Cometa An. p Bite ae te Tab en? et Fakes ah loval cere 
1677. pe 133- us conficiendis fabrepit, qui inter obfervan 
Sy: dum aliquot fcrupulorum primorum jaGuram 
faciat ; infuper fi ipfe fitws & tradandi modu non tamab- 
foluta norma perficiatur ut nihil prorfus defiderctur, intolera- 
bilis nec facile animadvertenda deviatio fofeinfinust, Adde 
quod inftrumenta ufu G» atate a prima perfettione degencrent. 
Nihil enin quod hominum manibws paratur ab omni muta- 
tione undiquaque exiftit. Organa enim ejufcemods. nif 
folido metallo affabre elaborentur , mutationé acreé, obnoxta 
fant ; & ff id.quoque detur ut ¢ metallica materia-conftent, 
nifi ingentia fuerint , divifiones minutiffimas gradunu non 
fufficienter exbibent, dumque hoc préftant, {ua magnitudine 
Zn pondere feipfa ita aggravant, wt facile tum extra planum 
debitum aut figuram competentem dum circumducuntur de- 
clinent,tum etian {ua mole intradabilia redduntur, Quare 
magis requiriturin Infirumentis Aftronomicis que ouni vitio 
careant confiruendis, artificium pari judicio conjundum, 
quam hattenus 2 quamplurimis animadverlune eft. Id quod 
nos ipfe ufus longaque docuit Experientia now parvo labore nec 
wediocribus fumptibus comparata. | 
Hitherto our noble Author. _ And as for the, obferva- 
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tions made at Sea, the diligent Fournier advertifes, that 
however many Sea-captains and others may brag of their 
Mathematical Obfervations made on Ship-board, yet he, 
upon tryal of many Inftruments both at Sea and afhore, 
makes bold to affirm, that no Aftronomer in the world 
can befure to make his Obfervation at Sea within ten Mi- 
nutes of the precife truth, no not (fays he) upon the Sand 
it elf within one Minute of it. 

But inftead of acquainting you with what may be drawn 
from the writings of our Hydrographer, to prove that his 
Aflertion is rather modeft than too bold, I fhall obferve, 
that the Obiervations even of skilful Mathematicians may 
hold fo little, or difagree fo much, when they pretend to 
give usthe determinate meafures of things, that [ remem- 
ber of three very eminent. modern Mathematicians, who 
have taken uponthem by their Experiments to determine 
the proportion betwixt Air.and Water, the one makes not 
the weight of Water to exceed above a 1 50 times that of 
Air, the other reckons Water to be between «3 and 14 
hundred times, and the third no lefs than 1e00cC times the 
heavier.. Not to mention a modern and famous Writer or 
two, who have been fo miftaken as to think, that the 
weight of the Water in comparifon of ‘the Air is I know 
not how much under-reckon’d even by this laft ( over- 
bold) Eftimate. And iff had leifure I could annex an 
Experiment partly ftatical, and relating to_the weight of 
the Air, which though we made divers times in an hour, 
yet we mils‘d of the like fucce(s twice as often in the fame 
hour, without being able to know. befoie-hand whether 
the Experiment . would fucceed within fome Pounds 
weight. But of this more perhaps elfewhere. 

The Ends, Pyrophilus, which we have propofed to our 
felves in fetting down the things by us deliver’d in this and 
the former Effay, are principally two. 


And firlt, we defire that the Inftances we have given you 
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of the Contingericy of Experiments may make you think 
yout felf oblig’d'to try thofe Experiments. very carefully, 
and'more than once, upon which you'mean to build con- 
fiderable Superftructures either theorical or prattical, and 
to think it unfafe to rely too much pon fingle Experi- 
ments, efpecially when you have to dealin Minerals : for 
many to their ruine have found, that what they at fir ft 
look’d upon as a happy Mineral Experiment has prov d in 
the iflue the moft unfortunate they ever made. And I 
remember that the moft experienc’d Mineralift 1 have hi- 
therto been acquainted with , though his skill ‘has been 
rather gainful then prejudicial to him, has very ferioufly 
told me, that he could quickly grow an extraordinary rich 
man,if he could but do conftantly whatfoever he has done, 
not only two or three, but many times.. Caritaene 
The other End,’ Pyropbilws, to which T had an Eye in 
writing the paft Difcourfes, was, that they may ferve for 
akind of Apology for Sober and Experimental Writers, 
in cafe you {hould not always upontryal find the Experi- 
ments or Obfervations by them deliver’d anfwer your ex- 
pectations. And indeed it Would’ prove a great difcou- 
ragement to wary and confiderate Naturalifts from enrich- 
ing the World with their Obfervations , if they fhould. 
find, that their faithfulnefs in fetting down what they ob- 
ferved is not able to protect them from blafting imputati- 
ons of falfhood, but that by’ publifhing any thing for the 
good of others, they muft expofe their reputation to all 
the uncertainties to which any of their Experiments may. 


chance to prove obnoxious. “Tis true indeed, that if ¢. 


Writer be wont to be fabulous or tranfcriptive, and to de- 
liver things confidently by hear-fay without telling his 
Readers whenhe does fo, if his Experiments upon tryal 
fucceed not, we may be allowed to impute their unfirccefs- 


fulnefs rather to himthan to our felves or to chance, and. 


need not think our felves obliged to have fo much a greater 
care 
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care of: his reputation than he had of his own, as for his 
fake to try more’ than once? what he for our fakes never 
try d fo much as once. * But ifan Author that is wont to 
deliver things upon his own knowledge, and fhews him- 
{elf careful not ‘to be deceived, and unwilling to deceive 
his Readers, fhall deliver anything as having try’d or {een 
it, which yet agrees not with our tryals of ie; I think jt 
but a piece of Equity, becoming both a Chriftian and a 
Philofopher, tothink Cunlefs we have fome manifeft rea- 
fon.to the contrary ) that he fet down his Experiment or 
Obfervation as he made it, though for fome latent reafon 
it does ‘not conftantly hold 5 and that therefore though 
his Experiment be not tobe rely'd upon, yet his Gincerity 
is not to be rejected’ Nay, if the Author be fuchanone 
ashas intentionally and really deferved well of Mankind, 
for my part Ican be fo grateful to him, as-not only to for- 
bear:to diftruft his Veracity, asif he had not done or feen 
what hefays he did orfaw, ‘but to forbear-to reject his Ex- 
periments, till [have tryed whether or no by fome change 
of Circumftances they may not be’ brought to fucceed. 

Thusa while fince finding in Sir Francs Bacon, that he de- 

livers as'a fomewhat unlikely truth; that Spirit of Wine 

will'{wim upon Oy! (of Almonds) we ‘forthwith made try- 

al of it, but found the Oy! fwimupon the Spirit of Wine, 

and this upon feveral tryals before Witneffes : but our 

tendernefs of the'reputation of {6 great and fo candid a 

Philofopher made us to bethink ‘our felves, that( though 


-hementions it not; nor perhaps thought of any fuch thing, 


yet) poflibly he may have'ufed Spirit of Wine ‘more pure 
than ordinary 5 and thereupon having -provided {ome 
that was well rectifi'dy we found: that'the Oy! that was 
Wont to {wim upon'$pirit of Wineynot freed froniits aque- 
ous!parts, didreadily fink; and quietly lye in the bottom 
of that-which was carefully'dephiegm'd.' And’ fo:having 
been inform'd:thatthe learned Dr. Sronw fomewhere des 
od P 2 livers, 
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livers, that Agua fortis, will quickly: coagulate’ common 
Oyl, weipour'd fome of thofe-Liquors together; : and let 
them {tand for .a confiderable fpace..of timé,inoan open 
Vefiel, without finding in the Oy] the change by. him pro- 


mifed, ( though we havemore than on¢e with another Li: © 


quor prefently thickned common Oyl.)' | Whereupon be- 
ing unwilling that fo: faithful) and; candid a) Naturalift 
fhould appear fit tobe diftrufted, we didiagain make the 
tryal with frefh Oyland Agua fortis ina long-neck’d Vial 
left open atthe top, which we kept both in a cool place; 
and after in a digefting Fornace 5 but, after fome week’ 
we found no otheralteration in the Oy! than that it had 
acquird a high and lovely tin&ure:: notwithftanding 
which being {till concern’‘d for the reputation of a perfon 
that fo well deferves a good one, the like»Contingencies 
we have formerly met with in other Experiments, made 
us willing to try whether or no. the/unfuccefsfulnefs we 
have related might not proceed fromfome peculiar though 
latent Quality, either in the Agua fortis or the Oyl by us 
formerly employ’d ; whereupon. changing thofe Liquors, 
and repeating the Experiment, we found after fome hours 
the Oy! coagulated almoft into the form of a whitifh But- 
ter. Nor dare Tallow my felfto beconfidenty that I fhall 
not need to be dealt with by you upon fome occafions with 
the like equity that f have been careful to exprefs towards 
others. And fince the writing of thus :much of this very 
Effay, having defir’d a very skilfuland candid Chymift to 
do me the favour to provide mefome of the pureft and 
{trongeft Spirit of Salt that‘could be made 5 he kept fome 
Salt ina vehement fire for divers days and nights together, 
and freed the extracted Liquor fo, carefully. and fo skilfully 
both from its phlegm and4ts terreftrial-feces; that! after all 
{ have written in. the former Efflay concerning ‘that:Men- 
{truum, I muft freely.confefs'to you; that 1 am now fatis- 
fi'd, that a Spirit of Sea-falt: may. without; any unfincerity 
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be fo prepar’d as to diffolve the body of crude Gold, 
though I could not find that the Solutions I made of that 
Metal were red, but rather of a yellow or golden colour, 
much lilkethofe made with common 4qua Regis. But nei 
ther this Artift nor { have been fince able to make another 
Spirit.of Salt capable of diffolving Gold, notwithftand- 
ingvall.the induftry we have employ’d about it; which 
makes me refer thisto Contingent Experiments. unlefs the 
profperous event of our former tryal may be afcrib’d to. 
the quality of the Sale that was diftill’d, which was brought 
from the Ifland of Adeyo, where the {corching Sun makes — 
out of the Sea-water a Salt that is accounted much 
ftronger and more {piritous than that which is wont to 
be made in Framce and other more temperate Climats. 
And let me, Pyropbilus, take this opportunity to add, that 
if Thad not very cautioufly fet down the 

Obfervation I related in another Effay * babe se is pnts 
concerning the little Fifhes or Worms. | pike teue CF 
there teach you to difcover in Vinegar, [the Ufefulnets of 
fhould perhaps need much of your equity rata 
to keep me from being thought to have im- 
posd upon you in what I there delivered. For T have 
fiace met with divers-parcels of Vinegar wherein the Ob- 
fervation could not be made, for one wherein it held ; ‘fo 
that 1 am glad to keep by me fome Vinegar ftock’d with 
thofe fcarce vifible Animals to fatisfie ingenious men,among 
whom fome have been fain, after their own fruitlefs tryals, 
to come to me to fhow them the things delivered in that: 
Obfervation.. What I mention’d a little above to have’ 
been try’d upon Sallet-oy], puts me in mind of telling 
you, that among our Experiments concerning the changes 
of colours; we were about to acquaint you’ with’ one 
which we had formerly made upon common Oy]-Olive, it 
feeming to us a notincomfiderable one, ‘fince it was a way 
that we devis'd of inftantly changing the colour. of the- 
Oy! 
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“Oyl-from.a pale Yellow to a.deep Red, with a few drops 
of a Liquor that wasinot red but almoft colourlefs. | This 
Experiment, as we werefaying, Pyrophilas, we were about 
to fet down.among others concerning Colours, but becaufe 
we do not willingly rely ona fingle tryal of fuch things as 
we know not to‘have been ever try'd before, we thought 


it not amifs for-greater fecurity toomake the Experiment _ 


the fecond time, but;could not then find it to fucceed,nor 
even fince upon anew Trial (probably by. reafon of fome 
peculiar quality inthat particular parcel of Liquor we firft 
made ufe of ) which made us think fit to omit the intend- 
ed mention of. it; butif [had upon my firft trial acquaint- 
ed you withit without any further fcruple, you might up- 
ontrial have fufpected, if not concluded; that J had mif- 
inform’d you, though I had really deliver’d nothing but 
whatI hadtry’d. Andindeed, Pyrophilus, though I have 
not the vanity to pretend to have deferv'd foi much of you 
43 fich Naturalifts as Sir Francis Bacow have deferv'd from 
every ingenious Reader of their Books; yet perhaps you 
will:do me but Right to believe, that though fome of the 
&xperiments I have deliver'd may prove Contingent, yet 
I havenot deliver’dthem unfaithfully in reference to what 
i thought I obferved in them and remembred of them. 
And though I defire you fhould fo read my writings 'as to 
give no farther affent to my Opinions than the reafons or 
Experiments producd ontheir behalf require; yet-in mat- 
ters of fact which I deliver as having try’d or feen them, 
Tam very willing you fhould think, that f may have had 
the weaknefs to be miftaken, but not an intention to de- 
ceive you. | 

There is yet one thing more that I fhall venturetoac-. 
quaint you with before I conclude this. Effay, though you 
may think it relifhes. of a Paradox, and it isthis: That 
when Iam fatisfi'd of the Abilities:and Circumfpection: of 
a Writer, delivering a matter of fact as upon his own 
know- 
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‘knowledge’; Ido not prefently reje& his Obfervation as 
‘untrte, much lefs condemn the Perfon himfelf as a Lyer, 


, whenfoever I find that it feems to be contradi@ed by a 


contrary and more undoubted Obfervation, or to contra- 
dict a receiv’d and plaufible either Hypothefis or Tradi- 
tion: but rather try if by fit Diftinction or Limitation I 
can reconcile them; unlefs I can imagine fomething o- 
other which might probably lead himto miftake. And of 
this indulgence to an intelligent Writer I have this reafon 
to give, That fometimes there happen irregularities contra- 
ry to the uftial courfe of things, as is evident in Mopfters ; 
and fometiwes the received Hypothefis,thongh perhaps not 
to be rejected as tothe main,will not hold fo univerfally 
as men prefume 5 and fometimes too the contradiction be 
twixt the Obfervations may bebut feeming(by reafon of 


the want of fome unheeded Circumftance néceflary to 


make them inconfiftent) and fo they may both be true. 

We might dilucidate and confirm what we have newly. 
delivered by feveral Inftances, were it not that this Effa y 
isalready but too prolix. Wherefore we fhall only re- 
commend to your Confideration thele few Particulars. 

That the Irifh Spiders (of which, whatever is vulgarly.. 
believ’d to the contrary, my felf have in Ireland feen di- 
vers) are not poifonous is not doubted by the Inhabitants, 
who have hed many Ages experience of their harmle-- 
nefs- and yet I dare not deny what the learned Scaljger 
fomewhere affirms, that in Chis Country if I mifremember 
not) Gafeony their venom is fo pernicious, that they fome- 
times poifon thofe that tread upon them through the very. 
foles of their fhoos. -And that even -here in England 
(though a Country fo near to Ireland) fome Spiders (at 
Jeaft) are venomous even without biting, I may elfewhere 
have occafion to give you an experimental proof. . 

It isfo much taken for granted by divers Authors, who - 
pretend likewife to give reafons of ‘ir, and by the genera- 
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lity of their Readers, that under. the fame Meridi 
magnetick Needle keeps every where the fame va 


an the 
rlation 


without changing it by being carried Northwards or 
Southwards, that ‘tis like if many Perfons better acquaint- 


‘ed with Magnetick Speculations than Trials, fhoul 


d read 


in the relations of the Hollanders, that. under, the Meri- 
dian that paffes by the Ifland of Corvo, where the Needle 
points directly at the Poles, and which is therefore wont 
to be reckon’d the firft Meridian, they found at two pla- 
ces, the one about 46, the other about 55 Degrees of Nor- 
thern Latitude, a Declination in the former of thofe Ele- 


vations of no lefs than 7 or 8 Degrees, and in the latter of» 
a far greater. number 5 and alfo that they found . 


under the 20. Parallel of Southern Latitude 


under 


the fame Meridian of the Azores 10 or 11 Degrees 
of Declination; many, I fay, if they fhould meet with 
thefe particulars, probably would fuppofe the Dutch 
to have been very bad Obfervers, becaufe thefe Obferva- 
tions do not (as we intimated above) agree with the The- 
ory of the Needles Declination. And yet if we confer thefe 
Obfervations with others of the Jike nature made by good 


Navigators and other skilful men along other Meridians, 


we may, I fuppofe, find caufe rather to rettifie the general 
opinion than reject the Dutch Obfervations for their difa- 
greeing with it, efpecially if we take into confideration 
what is affirmed by the Jefuite Jules Alents(whom Fournier, 


amply treating of Longitudes, extols for the acc 


Obferver of the Needles variation that ever was) failing 


uratef{t 


into China ina great Portugal Carraque, and accompanied 
by the famous Pilot Vincent Rodrique, who had then made 
28 Voyages tothe Indies. For out-of one of this Fathers 
Letters Fournier has preferved this memorable _paflage, 

You muft (ays he) take notice of one thing very 


De la Longitude 
chap. KXXiV. 


confiderable, namely, that the further 
from the Aiquator in the fame Meridi 


you go 
an, the 
greater 
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greater you will fied the Magnetical variation: ‘Theré are, 
fome eminent modern Naturalifts who affirm,. that they 
have affuredly try’d by Weather-glaffes,' that Cellars and 
other Subterraneal places are colder in Winter than ip: 
Summer - and yet not to oppofe to this Experiment the 
common Tradition to the contrary , I remember, that 
the bold and induftrious Captain James (formerly ‘men- 
tion’d) in the relation of his ftrange Voyage publithed by 
his late Majefties command, has this notable Obfervation, 
where he relates the exceffive coldnefs of the water they 
met with in Summer in that Icy Region where they were 
forced to Winter in the Year 1632. Adoreover our. Wel? 
(fays he) out of which we had water in December, had none 
in July. 

: baie though in the Weftern parts it have been ob=- 
ferved, that generally the infide or heart as they call it of 
Frees, is harder than the outward ‘parts, . yet an Author: 
very well vers'd ‘in fuch’ matters treating of the building 
of Ships, gives it us fora very important Advertifement 
touching that matter, that they have obférved at Atur-- 

féilles, and all along the Levantine fhores, ae 
that that part of the Wood that is next ply act ot 
the Bark is ftronger than that which makes ~ ae high grgits 
the heart of the Tree. But to draw at 

length to a conclufion of this already too tedious: Effay 3. 
The Ends above mention'd, Pyrophilus, being thofé which: 
I propos'd to my flf in writing the paft Difcourfé, you: 
will make an_ufé of it, which I was very far from Intending 
you fhould, if you fuffer ic to diftourage you ftom the 
vigorous profecution of your Enquiries into Experimen-- 
tal Knowledge: nor indeed is any thing that hath been: 
faid fit to perfwade you'to other than Watchfulnefs in ob- 
férving Experiments, and Warinefs in relying on them, 
but not at all to fuch a defpondency of mind as may make 
you. forbear. the profecution of them: for neither ah 
ats the: 


C rt4) : 
the Phyfician renounce his, Profeffion; becaufle divers of 
the P tis nts heftrives to cure are not freed from their dif- 
eafes by his Medicines, but. by deaths nor doth the pain- 
ful’ Husbandmant forfake his Cultivating of the ground, 
though fometimes, an unfeafonable form or flood fpoils 
his Harvelt, and deprives him of the expected fruit of his 
long toils... For as in: Phyfick and Husbandry, thofe that 
exercife them are kept from deferting their profeffions, by 
finding, that though they fometimes mifs of their Ends, 
yet they oftentimes attainthem, and are by their Succefles 
réquited not. only forthofe Eodeavours that fucceed, -bur 
for thofe that were loft: fo ought we not by the Contin- 
" gencies incident to Experimental attempts to be deterrid 
from making them, becaufe not only there are many Ex- 
periments {carce ever obnoxious to cafualties, but even 

among thofe whofe event is not fo,certain, you may ver 
pr gba ply ae an Experiment very often without meet- 
ing With any. of thofe unlucky accidents which have-the 
powerto make fuch Experiments mifcarry 3 and fure the 
profperous fuccefs of many fucceeding attempts is well 
ableto make amends, for the fruitlefs pains employ’d.on 
thofe. fey, .that Tucceed_ nots efpecially fince in, Experi- 
ments it snot unfrequently happens, that even when we 
find nét What we feek, we fiad fomething as well worth 
feeking aswhat. wemift. Of this la{t-mention’d truth we 
may elfe-where have. occaffon to difcourfe more iargely, 
‘and therefore thall. sow conclude with barely minding 
You ,‘ that even Merchants themfelves are not wont to 
quit’ their profeffion, becaufe now and then they lofe 
_a Veffel at Sea, and oft-times their Ships are by contrary 
Winds and other accidents fore’d to putio at other Ports 
than thofe they were bonnd for. . Which exampleT the 
rather make ufe of, -becaufe that as the American Naviga- 
tors employ’d by the European Merchants having been by 
ftormsforc'd from their intended courfe, baye been fome- 
, times 
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times thereby driven upon unknown Coafts, and have 
made difcovery of new Regions much more.advantagious 
to them than the faireft and conftanteft winds and 
weather could have been; fo in Philofophical Trials, 
 thofe unexpected accidents that defeat our endeavours do 
fometimes caft us upon new difcoverics, of much greater 
advantage than the wonted and expetted fuccefS of the ate 
tempted Experiment would have proved. to us. 
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Giving an account of the two following 'Freatifes, 


and Propofing the Defirablenef of a good Intelligence 
betwixt the Gorpufculariaa:Philofophers and the Chy- 


| Here are many Learned Men, who being ac- 
quainted with Chymifiry but by report, have 


cit ¢ from the Witeratene{s,the Arrogance and the 
a Inspoftures of too, many of thofe that pretend 


skillin it, taken occafion to entertain fo ill an 
innthntaah opinion as well of the Art as.of thofe that pro- 
fefs.it, that they are. apt to repine where they fee any Perfor 
capable of fucceeding inthe {tudy of: foltd Philofophy,. addi 
hinlelf to-an Art they.judge famuchbelow a Philofopher, and 
Jo nnferviceable to hina. :..Nay, there are foie that are trot 
bled when they fee a Man acquainted mith orher Learning 
couwterauce by bis. Example footy. Extpiricks,. anda fiudy 
which they {carce thigk yt forany) but fuch asgre nvfit for the 


rational and ufeful parts of, Phyfiolagyr. LE now take notice of 


iheje things, becaufe they gave arcafion tothe two following 
Treattfes. . For perceiving divans years ayo, that fome Learn 
ed Aten of ihe teceper.aboveslelenib'd trhonght\it firange (if not 
anvils alfoy thay one of bale fiucies thepsnerespleasdte have 
too favourable. aw. Expasiations Yhould herd wpon Chy mica 
tyals\ ( towhich Lthen happend to.besinvitend ‘by the opportn- 
wily of fume Furnaces and: (ome decfure:) whuch of thofe En* 
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deavonrs which they feem'd to think, might be far more nfe- 
fully employ'd than upon fuch an empty-and deceitful fludy 5 
perceiving this, I fay, 1 thought it not,amils to endeavour to 
manifeft, that without feeking after the Elixir that Alchymifts 
generally hope and toyl for, (but which they that knew me knew 
to be not at allin my aim) I did not in the Profecution of Chy~ 
mical tryals.do any thing citherveithout amyendyor Gx{uitable - 
tothe Defian Lhad of attecpting to promote Mens Knowledee 
of the works of Nature, as well as their Power overthem. In 
order to this, I did not thinkit enough to fhew, that by an In- 
Gite fight into Chymaftry.one may be enabl’dto make 
be fome Meliorations (1 fpeak:not of Tranf{muta- 
miftry in the 11, tions) of Mineral and Metalline Bodies, and 
nal uy the Fart many excellent Medicines for the Health of 
KP. Ufefunts nen » befides divers other Preparations of 
good fe ia particular Trades, and in feveral 
Occurrenees of Humane Life I did wot, I fay, think it 
enough todo this, becanfe that though.this might fuffice. to 
evince that arational man might without lofing his time en- 
ploy fome of it to underftand amd promote Chymiftry 5 yet 
this would {carce fuffice to manifeft it to be ufeful to Philofo- 
phy. And therefore there feew'd requifite fome fhecimens, 
which might (hew that Chymical Experiments might be very 
affifiant evex tothe fpeculative Naturalift in his Contempla- 
tions and Enquiries. . 

But againft my attempting any thing of this Nature, three. 
Difficulties opposd themfelves. The firft was the want of 
Leifure, ix regard I was already pre-engag'd to write of other 
Subjecks, and to profecute fome Experiments, whofe event I: 
was concern’d to.kuow. Another lumpediment was, that for 
other Reafons elfewhere mention'd, and chiefly to keep my 
Judgment as unprepalief ‘das might be with any of the Modern 
Theories of Philofophy, tall I were provided of Experiments 
to help meto judge of them, Ihad purpofely refrain'd from 
acquainting my felf throughly withthe intire Syftem of cither. 
the. 


— —_— —— 


, (tar) 
the Atomical, or the Cartefian, or ay other whether New or 
Revivd Philofophy 5, and. therefore 1 could Scarce be fit to 
(hew. how Chymical Experiments might iluftrate their Do- 
Grines. And thirdly, fome of thofe Learned Men for whom 
Iwas to write, more favouring the Epicureaz , and others 
(though but afew) being more inclinable to the Cartefian opi- 
mions, it fecm'd very difficult to Gratifie by the fame Compo- 

fares Perfons of differing Perfmafions. 

But as to the firft of thefe Difcouragements, fince my Pre- 
engagements to other Themes were not unknown to thofe for 
whow Iwas to write.it might reafonably be prefun'd they would 
over-look fuch. unaccuratene/s a {hould appear tmeputable ta 
haftes And befides, fome fuchs ubjecé might be chofén to write of, 
as would conveniently admit Enlargements and Additions.ac- 
cording as my leifure fhould afterwards ferve metoannex them 

On occafion of the fecond Impediment, Lremember'd, that 
having divers years before read the Lives of the Atomival, a- 
mong other Philofophers, in Diogenes Laertius, and having 

Jometimes occaftonally heard mention made of divers Epicu- 

rean aud Cartefian Notions, and having hence fram’d to my 

Self fome general, though but tmperfect, Idea of the way of Phi- 

lofophizing my friends efteem'd s 1 thought I might without a 
more particular and explicit Enquiry into it, Jay fomething to 
illuftrate fome Notions of it, by making choice of Juch as,being 
of the more fimple and obvious, did not require skillinthe 
more myfterious points of the Hypothefis they belong’ d to, 

And as for the laft of the three Difcouragements above men- 
tion’, confider'd, that the Atomical @ Cartefian Hypotheses, 
though they differ'd in fomse waterial potuts fron one another, 
yet in oppofition to the Peripatetick and other vulgar Dodrines 
they might be look'd upon as one Philofophy:For they agree with 
one another, and differ fromthe Schoals inthis grand G fun- 
damental point that not only they take care to explicate things 
sutelligibly 5 but that whercas thofe other Philofophers give only 
agentral and fuperficial ata: of the Phenourena of Nature 


frow 


_ — a a EO 


(122) 
frow certain fubftantial Forms; “which the men ingenious 2- 
moug themfeluesconfe(s tobe Incowprebenfible, and certaiz 
real Qualities\which kaowing wien of other, Perfwaftons think 
to be likewifeWnintelligible s both thecartefians and the Ato- 
wtifts explicate the fame Phenomena by little Bodies varioufly 
figur'd and mov'd. I know’ that thefe two sects of Moderx 
Naturalifts difagree about the Notion of Body in general, and 
confequently about the Poffrbility of a true Vacttuus.as alfo about 
the Origine of Motion, the indefinite Divifiblenefs of Matter, 
and fome other points of lefs Importance than thefe: But ix 
regard that fome of them feemto be rather Metaphyfical thar 
Phyfiological.Notions, and that fome others feent rather to be 
requifite to the Explication of the firft Origine of the Univerfe, 
than of the Phenomena of it in the ftate wherein we now find 
it 3 in regard of thefe, I fay, and fome other Confiderations, 
. and efpecially for this Reafon, T. hat both parties agree in dedu- 
cing all the Phenomena of Nature from Matter and local Mo- 
tion; I efteem'd that notwithftanding thefé things wherein 
the Atomifts and the Cartefians differ'd, they might be thought 
to agree inthe main, and their Hypothefes might by a Perfou of 
a reconciling Difpofition be look’d on as, upew the matter, one 
Philofophy. Which becaufe it explicates things by Corpufcles, or 
utinute Bodies, may ( not very unfitly ) be call d Corpxjcular 5 
though I fometimes fiyle it the Phenician Philofophy, becaufé 
fome ancient Writers inform us, that not only before Epicurus 
and Democritus,but ev'x beforeLeucippus taught iz Greece, 
a Phanician Naturalift was wont to give an account of the 
Phenomena of Nature by the Motion and other Affections of 
ihe minute Particles of Alatter. Which becawfe they are obvi- 
ous and very powerful in Mechanical Engines, I fometimes 
alfa tern: it the Mechanical Hypothefis or Philofophy. 

By fuch confiderations then,and by this occafion,I was invi- 
ted to try whether without pretending to determine the above- 
mention'd controverted points, I could by the belp of the Cor- 
pufcular Philofophy, in the fenfe nemly given of that Appellaté- 
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0, afociated with Chymical Experiments , explicate fome 
Particular Subjects more inteVigibly than they are wont to be 
accounted for, either by the.Schools or the Ch ymifts. And hovw- 
ever fince the vulgar Philofophy is Jet fo vulgar, that it is fiill - 
an great requeft with the Generality of Scholars: and fince the 
Mechanical Philofophershave brought fo few Experiments to 
uerifietheir Affertions, and theChymifts are thought to have 
brought fo many onthe bebalf of theirs, that of thofe that have 
quitted the unfatisfaory Philofophy of the Schools, the greater 
Number dazl'd as it were by the Experiments of Spagyrifts, 
have imbrac'd.their.Dodrines inftead of thofe they dejerted » 

For thefe Reajonsy I. fay, Ibop'dd might at leaft dono unfeafo-. 
nable piece of féervice to..the Corpufcular Philofop hers, by iBy- 
ftratiug fome of their Notions with fenfible Experiments, and 
unanifefeing that the things by me treated of, way be at-leaft 
plauftbly, explicated withant having recourje to inexplicable 
forms, real Qualities, the four) Peripatetich, Elements, or fo 
wnch.as the three Chymical Principles. ox : 

Being ouce refolu'd towrite fome uch Specimina as T fop- 
merly judg Arequifite, I foo bethought my felf of the Experi- 
ment. hereafter délivend concerning. Salt-Petrey divers \o 
whofe Rhénomenakdid allo,.astimewonld permits caft into 
engof theEffays Lwas thenengue'd ta write toa Friend. Ay 
having difpatch'd that little Treatife, it found (6 favonrable 
4, Reception among thofe Learned: Mén into whofe hands it 
came, that I was, much encourag’d to iUnftrate fome ntore ‘Of. 
the Dodirines of the Corpufcular Philfofophys byfome of the Ex- 
periments wherewith Furnaceshad (uppli d me 3 which al- 
Jo. a occafion feru'd 1 did, partly by writing {ome Phyfico=Chy- 
mival Treatifes, awd partly by:vraking uch large Notés onthe 
Effay concerning Salt-Retresas might plentifully contribute to 
the Eb ftory of Qualities, of which Lhad ‘fometines thoughts, 
Aud thiscontinid til igithe pears before the ‘op 
laf; the publick Gonfufions inthis: ( then np-.°"% 4: 9.1639. 
happy) Kingelow reducing se to past my former Deion , roe 
eA 2 they 
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ther with the place where my Furnaces, my Books, and my 6 
ther Accommodations were, I fellafterwards upow the making 
of Pnenmatical tryals, whereof ‘I lately ventur'd to give the 
Publick an‘account ina Book of New Experiments Phyfo- 
mechanical, about the Air. : 

I fhould not. trouble the Reader with fo prolix a Preface to 
fich fueall Treatifes as thofe-whereto this és prefix d, but for 
thefe-two Reafons. The one,that I hope the fore-going Narra- 
tive will make me be the more favourably judg'd by the Philo- 
fophers I defireto. ferve, if fometimes I write lefs skilfully of 
theirOpinions than perhaps Ifhould have done had Iallow'd my 
felf to fearch into them: Andthe other, that Daw earneftly fol- 
licited to publifh foe other Tras, tending to the fame purpofé 
that thefe dos to which alfo foould Lever be induc'd, by the Re- 
ception thefe may mect with, to trouble the World with them, 
the fame Preface as itis now peun’d may ferve for an Introdn- 

Fion.1 had almoft forgot to take notice,That whereas at the end 
of the Effay concerning Salt-Petre\ I mention'd “a then newly- 
publifh'd Treatife of the: laboriows Glauber's, which I had not 
then perus'd,L foundit to, contain fome Obfervations concern- 
ing the Hiftory of Salt*Petre,whichy if they betrne,are coufide- 
rable enough: I muft again.recomend the examination of them 
to the Readers Curiofity; having beer binder'd by divers Avo- 
cations from faving bine that labour my felf. And whereas alfo 
fome years after Lmasinform'd of another little Book be had 
put out fince the former, wherein he teaches us a way of purt- 
fying Salt-Petre,to make a Conjunition of the \{pirttnous and 
fixter parts of it,and then to, fuffer the Mixture to evaporate. 
and fo cryftallize into Nitre 5s T his would I confefs have made 

me apprehenfive of paffing for a Plagiary with thofe that did- 

not huow,.me, butithat itywas:cafie for me to clear'my self 

by. the Teftimony of ‘very Learned Men, who had. fome 
gears before perus'd. my Treatife,. and efpecially of ‘one 


perfor , ( well known by his Writings)» who was, ° pleas’d: 
to. like it fo well, as. to.defire be might: tranflate st, rom 
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had accordingly long before turn'd it into.very elegant Latin. 
¥ might perbaps venture to adde, that though I could not juftifie 
my Jelf by fo convincing a proof of my Innocence, yet he that 
foall take the pains to confider.that I conld not borrow of Glau- 
ber the various Phenomena I have particularly fet down, and 
much lefs the Reflections on thewz, & (hall compare in what dif~ 
fering manners, and to what differing purpofes, we two propofe 


the making of Salt-Petre out of its own Spirit and fixt Salt ( He 


but prefcribing as a bare Chymical Purification of Nitre,what I 


teach as a Philofophical Redintegration of it; .) He, I fay, who 
fhall compare thefe things together,will perchance think, that I 
was as likely to find this laft nam'd Experiment as another. 
Which things Ifay not, as if Lfcrupl!'dto make ufe of the indu- 
ftrious Glauber’s or any other mzans Experiments, e(pecially 
when borrow not withthe any of the Doctrines I build on 
them ; but becanfe fince [neither did nor could take any notice 
of Glauber’s Book in mine,Ijudg'd it requiftte to fay fomething 
to prevent my being thought to have unthankfully taken one of 
the chief Paffages of my Difcourfe from a Book to which I was- 
utterly a firanger. 

The Reafons of my thus confenting to publifh the following 
Hiftory of Fluidity. and Firmnefs, without the refi of thofe An- 


notations which Iwrit upon the fame Effay touching Salt-Petre,. 


are partly, that thefe are my recenteft Compofures of this Na= 


ture, (having been writen but the laft year fave one) and mere 


fet down when Tallow'd my felf' to be lefs unacquainted with. 
Writers addicted to the modern Philofophy; partly alfo, be- 
caufe the confiderablenefs of the Subject invited me to make 
thefe Annotations much more copious, and fomewhat le{s unac- 
curate,than my Notes upon almoft any other part of the Ejay; 


partly, (and indeed principally ) becaufe mention being fome-" 


times made of this Hifiory in my frefbly-publifh'd Phyftco-Me-- 
chanical Experiments, both the Printer, and fome Learned : 
Gentlemen who were pleas d to think that Book not unworthy 
the Tranflating , have follicited me to let this Treatife be 
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annexed to the feueral Verfions they are about of that Pucuma- 
tical piece, and tothe. Englilb Edition of the three fore-going 
Difcourfés, which the Printer fears would, without the com- 
pany of thefe or fome others, make but too thin a Book, 

And Tibonght fit to premife to whis Hiftory, the Effay cox- 
cerning Salt-Petre, zot only becaufe it might appear very im- 
proper to publifh Annotations without the Text it felf whereunto 
they relates but indeed becaufe Ifind that there are fiiB many 
Learned Men, of the fame difpofttion with thofe I have uen- 
tion'd in the beginning of this Preface; whence Lam invited 
to divulge this Effay by the fame Confider ations that at firft in- 
duc'd meto write it. . Efpectally fince Lremember not that 
among the-new Philofophers Lhave met with any one Experi- 


ment that does fo fairly and fenfibly accowemodate fo many of 


their Opinions. And indeed I freely confe{s, that Ifhall think 
my felf to have done no ufelefs fervice to the Comsmon-wealth 
of Learving, if I prove fo fortunate, as by thefe, or any other 
Writings of mine to the like punpofe, to beget a good under- 
landing betwixt the Chymifts and the Mechanical. Philofo- 
phers, whobhave hitherto been too little acquainted with one 
anothers Learning : Therebeing to this very day a great and 
alzzoft general Mif-underftanding betwixt the Corpujcular 
Philofophers and the Chymifts 5 moft of Thofe (on the one 
hand) looking upon the Spagyrilts as a company of meer and 


irrational Operators whofe Experiments may indeed be fervice- 


able to Apothecaries; and, perhaps to Phyftcians, but are ujele/s 
to a Philofopher that aims at curing no difeaje but that of Igno- 
rance; and moft of the SpagyriltsComthe other band ) look: 
ing upon the Corpufcularians (af £ may fo call them.) as a 
fort of empty and extravagant Speculatorss who pretend to 
explicate the great Book of Nature, without having fo much 
as look'd upon the chiefeft aud the difficulte/t part of it, name- 
ly the Phenomena that Their Art has added to the former Edt- 
tion of this vaft and obfcure Volume, But that fome of the 
principal of the Hermetich Opinions may be more handjomely 
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accommodated by the.wotions of the Phenician Hypothefes, 
thaw by the commoe.Pbilafophy of Elements and Jubftantial 
forms, (which get their Writers fo frequently allude to and 
otherwife employ) may appear frow hence, that whereas the 
Schools generally declare.the tranjmut ation of oue Species into 
another, and. particularly that.of bafer metals into Gold, to 
be againft Nature, and Phyfically impoffible, the Corpufcular 
Doctrine rejecting the fubftantial forms of the Schools, and 
making Bodies to differ but in the Magnitude, Figure, Mo- 
tion or Reft, and Situation of their component particles, 
which may be almoft infinitely varied, feems much more fa- 
vourable to the Chymical Doctrine of the poffzbility of working 
wonderful changes, and even tran{mutations in mixt Bodies. 
‘And on the other fide, there are fearce any Experiments that 
may better accommodate the Phenician principles, than thofe 
that may be borrowed from the-Laboratovies.of Chymifts,.For 
firft, Chymiftry enabling us to depurate Bodies, and in fome 
meajure to analyfe them,and take afunder their Heterogeneous 
parts, in many Chymical Experiments we may better thanin 
others know what manner of Bodies we employ, Art having. 
wade them more ftmple or uncompounded than.Nature alone is. 
wont toprefent themus. And next, many Chymical opera- 
tions being performed in clofe, and yet in tran{parent veffels,. 
we may better know what concurs tothe effects produced, be- 
caufe adventitions Bodies (or at leaft all groffer ones) are 
hept from intruding. upon thofe mhofe Operations we have 
a mind to confider, And lafily, the Bodies employ'd by. the 
Chymifts being for the moft part active ones, the progres: 
of Nature in an Experiment, and the feries of fucceffive 
alterations through which the matter paffes frowe firft to laff, 
is wont to be made more nimbly , and confequently becomes 
the more eafte to be taken notice of and comprehended. So- 
that all this confidered, I hope it may conduce to the Ad- 
vancement of Natural Philofophy, if, as I faid, © be fo 
happy as, by any endeavours of mine, to poffefs both Chymiftsr 


and: 
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and Corpufcularians of the advantages that may vedound to 
each Party by the Confederacy I am mediating between thew, 


and excite them both to enquire more into one anothers Philo- 

fophy , by manifefting, that as many Chymical Experiments 
may be happily explicated by Corpufcularian Notions, fo ma- 
#y of the Corpujcularian Notions may be commodioufly ei- 
ther illuftrated or confirmed by Chymical Experiments. 
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An Experiment with fome. Confidera- 
rations touching the differing Parts and) ° 
Redintegration of 


SALT-P ETRE. 


SECTION Tf. 
PALT-PETRE, Pyrophilws,. though in. that . 
@ form wherein it is fold in Shops, it be no ve- 
~ ry obvious Concrete; yet either inits rudi- 
g2 ments, or under feveral. difguifes, it is to be - 


4 found in fo great a number of Compound 
Bodies, Vegetable, Animal, and even Mine- 
ra], that it {eems to. us tobe not only oné of the moft Ca- 
tholick of Salts, but fo confiderable an Ingredient of ‘many. 
fublunary Concretes, that we may ‘juftly fuppofe it may 
well deferve our ferious enquiries, fince the knowledge of 
. it 


(130). | 
it may be very conducive to the difcovery of the Nature 
of feveralother Bodies, and to Hie improvement of divers 
parts of Natural Philofophy. 0.6 © /).\oo 
| ps2 SE GT Bek (i 
But nothaving at prefent much Ieifure allow’d me by 
feveral avocations to make accurate Enquiries into the na- 
ture of Sale-Petrein general 5; and, which is more confi- 
derable, being not yet furnifhrd with a competent number 
of Experiments; requifigeto fuch apurpole 5, Lmuft con- 
tent my felf for this tishe to tender you: fome afliftance to- 
wards the difcovery of how differing Subftances may be 
obtain’d froneNitre, did roma a! itapain, by prefent- 
ing you fome Reflectiongon arfExperiment, which my de- 
fire to haften to another SubjeCt obliges me to fet down 
nakedly, as I firft try ‘dit. by wayorNarrative. 
j a ail % SE C 7. a8 [. . , so : « 
~Wetdolethen comatoh Nitre Wf ad Wel bdughiicuat ithe. 
Druggifts) andhaviag by. the ufual,yay,of Solution, , Fil- 
tration, and Coagulation, redyc’d it;inte Cryftals, we put 
four ounces of this purifi'd Nitre into a {trong new Cruci- 
_ -, ble *inwreich ¢the Veflel bejng firlt 
= fit be heredemandeds wel] peal’d’ to~prevent crackiag, and 
Why tbe Experiment Was ' PST Ti. 
not made-with-a-grenter--cover-d.to.prevent the falling in of any. 
quantity of Salt-peter ? } 
we may anfwer, That the mention’ d' Quiniity was MolB, proportionate to the beft Cru- 
cible we then had. And if it be furiber ask’d, Whether it were not the better way of ob- 
taining) the: feveral fubfi ances. fep arable from Witre,to'diftil inimelofeVeffelswithout. 
addition of any foreign Body? .we fhailreply, onfy; by. repnefenting, Ehat ie mopo Pays 
is not’ fo practicable as'one would imagine: for not acquiefcing 74 the cor han prattice: 
of Chyrnift’, whid ave want-to thingle with the Salt-Petrelthey aifVik thpee. or” four tikes. 
its. Weight of Bricky Burth;\ or, fome other Additament, which («Pcqally in. fognenka 
proportton_) may,much alter the Nature of the fixd Salt remaining behind.withit; we 
have had the curiofity te try more than once, whether we could diftil-Salt-Petre per fe 
in-glafs Retorts; and found, thatithough tocavordgivihg too: flyorg 2 fire, we once ( at 
leaft ,plac’d the Retort only ina pan-fulof Sand yet when the heat was grownfirong 
enough to'melt the Salt, it crack’hthe Retort, anad-did partly ran our nrthe cratk! only 
we obtdii'd: fonie mall quantity of a Liguor, (which tyl tm forrenlafe. aad: operation 
taught us what we. might hdueexpeded of the reft of tbe volatile part “of the Nera, ine 
cafe the VefleL would have held tilt it bad paffed over into the Receivers ha) 1 


+} Oe ee 


Kwa od 


c thing 


(agi) 
ithing thatmight: nitfeafanably kitidleithe Pett) swe mele: 
sed itsntoalimpid Liquor, and whillt dt waéinfnfion, cat 
aproiit af{mall live Coal, iwhich prefently kindled: it,'and 
amade it bot and hifs, and flafhfor.a pretty while: aftet 
which wecdft in another glowing Coal, which made it ful- 
minate: afreth snand> after thati we caft invathird:and: 4 
fourth,and fo continu‘dthe operation tilbthe Nitre would 
neither: fulminate nor be kindled any more : after which 
we continu’d to keep it ima {trong fire for above a quarter 
of an hour) that if any volatile part fhould yet remain, ‘it 
might be forced off.) /o1..» A 
olay | SECT. 1V. ACH 
Then taking out the Crucible, and breaking it whilft ie 
was hot, we took out, ascarefully as we could, the remain- 
ing fix'd Nitre before it had imbib’d much of the moifture 
ofthe air} and dividing it into two equal parts, we diffol- 
ved one of thofe portions in as much fair ‘water as would 
juit fuffice for the {olution of it, and then drop’d on it Spi- 


* rle-ofSalt-petre till the ebullition occafion’d by the mutual 


action of thofe contrary Liquors did perfectly ceafe ; and 
forthwith Filtrating this mixture, we expos'd it in a new 
open Vial to the air in a window 5 and returning to the 
other portion of fix'd Nitre, which we had fet apart and 
hot diffolv'd, we drop’d on that likewife of the fame Spirit 
till the hiffing and ebullition were. altogether ceas'd, and 
then we,expos’d this mixture alfo.in an open glafs Jar to 
the air in the fame window with the former.) ! 
i SECT. Vii: 

The event of thefe Trials was, that the mixture wherein 
fair. water wasemploy dy, did ina few hours faften:to:the 
lower partof the:fides of the GlafS wherein: it was: pur, 
fome.faline particlés); which feem’d'by their form (and 
partly too by their fhooting about the lower parts of the 
Veilel ) to be Salt-pette 5 among{t whofe little Cryftals 
neverthelefs there appear’d, to {wim yery: little prtins 

36 2 (mus! 
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(much faaller than’Muftard-feeds')of :fome other kind of 
Salt, environ’d with a downy. matter , not: unlike that 


which is oftentimes to be obferv'd in Rofe-water,and feve- 


ral other diftill’d Waters when they beginto decay. ‘Fhe 
Cryftals were the next’ day taken out, being by that time 
grown fomewhat greater, and more numerous, and dif- 
clos'd themfelveés,' upon tryal, to be indeed Nitrous, as 
well by their manner of burning, as their fhape. Concern 
ing the Jatter of which, fince learned Modern Writers have 
mif-reprefented it, fome making Nitre to: be Cylindrical, 
and others of a figure lefs approaching to the*true one$ T 
think my felf oblig’d in this place to obferve to you by the 
way, that having purpofely confider'd fome large Cryftals 
of refin’d and unanalyz’d Nitre, the figure being in fuch 
beft difcern’d, they:appear’d to have each of them fix. flat 
fides (not alwaysi of: equal breadth in refpect of one ano- 
ther.) whereofany two that were oppofite were common- 
ly parallel. But to return'to our augmented Cryftals of 
Nitre: what the other matter that adherd to them was, 
there wasfo very little of ir, that we could not well dif- 
cern, thoughwe then fufpected:it to proceed from the 
wantof a juftor exact proportion betwixt the Volatile 
and fix’d parts of the Nitre that were to be re-united. 
SECT. NI. | 


T he remaining Liquor being pour'd -into an. open glafs | 


Jar, and left inthe fame window, continued five orfix days 

without manifefting any confiderable alteration; butat the 

end of that time there began to appear in It very fine cry- 

{talline ftyriz of Petre, which grew more and more nume- 

rous during a fortnight longer 5 at which time, being wea- 

ried: with attending the fo flow confumption of theLiquor, 

we pourd it from the Cryftals, and fet it in a digefting 
Furnace toevaporate more nimbly.:> a 

| SECT. VII. 
The other mixture wherein no.water was employ d did 
| prefently, 


’ \ 
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prefently, for-algreat part of it, fubfidein the forni of Salt; 
over which: there. fwam alittle liquor which alfo feem’d 
to keepthe fubfiding particles'of Salt from congealing into 
one: coherent mafs, or fo much as greatet lumps : and a 
partof this drenched Salt: being taken out.and permitted 
to\dry'in the Air, did not appear -veryoregularly figur’d, 
but yet feem d.here.and ‘there: to recede very little from 
the fhape of Sale-Petre, and being caft'on a quick coal it 
burned partly after a manner not peculiar (that we‘have 
obferv'd) to any diftin& kind of Salt; and yet it partly 
feem'd to imitate the flathing way of deflagration proper 
to Nitre. “Fhe remaining part of ‘this Salt, together with 
the Liquor {wimming'uponit, wekept for about a month 
in the openair, without difcerning any obfervable change 
in the Liquor tilltowardsthe latter end of that time, and 
then we found it partly\coagulated into {mall faline mafles, 
whofe figure we were not able to difcern3:and. therefore 
diffolving the whole mixture ina little fair water, and fil- 
trating it, we found (after evaporation in a digefting Fur- 
nace) about one-half of the Sale fhot into fine fmall Ice- 
iclesof the fhape of Cryftals of Petre, but fomewhat dif-- 
fering from them ‘in tafte upon their firft being put upon 
the Tongues but upona live coal they burned not unlike 
Petre. Andthe remaining half of this diffolution, being 

fomewhat haftily prefled toexhale, Jet fall its Salt in afi 

gare which we-could»not-reduce either to that of Salt- 

Petre, or of any other determinate.kind of Salt. 

For the clear comprehending. of this Experiment, you" 
may be pleas‘d, Pyrophilus;to take notice, fe Oe thy 
That anew'coal is not to be caft onthe Nitre tihbthe 
detonation occafion'd by the former’ be. either quite or ale 
moft' altogether ended unlefs. it chance that the pufing 
matter. do blow the coal too foon out of the Crucible, 

(which often enough happens towardsthe end of the Ope- 
ae ration ;) 


C23) 
‘ration 2) which :feems'to. sot eh chieflyobecanfe the! firft 
part, of the Nitre: growing to be ipredominant:)the infla- 
mable and halituous ‘particles: cannot break! through! the 
Matter, now |‘ grownemore ftiff; but by fauch® impetuous 
eruptions as: mate :them oftentimes toffe back ‘thé: coals 
as foon' as ever theyiare caft intothe Crucible: ‘and ia this 
way of proceeding we have been forced to ‘fpend-much 
more time , than the opinion of the ready :deflagrability 
Cif I may fo fpeak) of Salt-Petre did beforehand permit ‘us 

2. That we difcern’d by our Scales; thatthe weight of 
the Spirit of Nitre requifite to‘bedrop'd on, till all the 
ebullition made betwixt that Liquor andthe Solution of 
fix'd Nitre were ceas'd, didenot amount to°fo great a 
weight asthe'Sale-Petre loft in its’ detonation yand yet fel] 
not much fhort of it. hoor av stu a dorkve 


. ¢ 


SECT. X. | . ) 


3. That the fix'’dNitre this way made, differ'd but very. 


little from vulgar Sale of Tartar in its lixiviate ‘tafte; in its: 
aptnefi¢ to attract the air, or to relent by thé moiftureof 
it,and in its other more obvious qualities; onely whereas 
Salt of Tartaris wont to be white ( which neverthelefs 
being flux’d has been by others, asus; obferv’d to be- 
come of a kind ‘of sky-colour) this fix'd (Nitte was ofa 
deep colour betwixt blew: and gréeen:’ which’ colourupon 
the affufion.of the Spiritof Nitre-vanifh'ds whéreas othér- 
wife (to obferve that to you upon the by) fome fort of cal. 
cin'd Nitre will fo obftinately retain that colout,-thatl 
keep by mea. blewith green Liquor made of fix'd Petre, I 
know not how oftentimes fucceffively refolv’dpér déligni- 
ume and coagulated again, till it would no longer bereduc'd> 
toa dry Salt, but toan unCuous body eafily flowing in heat: 
like Wax:my:defign in which trial it were here fomewhat’ 
Improper to infiftone 0) 07% MDE Y Lh ; 
ote ei that 


fy 4, bat one friends might nit be-obliged to: wait fo long forthe Redintegr artim 
Sf Nitre, but might fee the Exporter nidde sft ef ne Reo poffible, 
VISTO weQdedss'd AYiové expeditious way of \dieing the dor td Abts Of ‘our’ Salt, 
inysand dt was amis ty) Suffering fuch fix'd Nitfe asyismektion d by our Author 

_ torun per Deliquium into a Liquor, which being feparated from its feces 

—' By filtration through cap-pdper was very clear and Uimpid ¢ For; when we bad 
amind to fhew the Experiment, we did onelyupon this Liquor drop fomé 

Spirit of Nitre, and that, after fuch a: noife,.fparkling and effervefeence, as 

oar Author fpeaks of, ( all which haftily wanifhed ) did immediately affo- 

‘1 tate itfelf with a comperent proportion of the | fik’d (Salt fwimmingin: the 

->+ Solution, and therewith fall down in little Ice-icles. of a; Nittons fhape: and 

. ») atures and when we pleafed to continue the affufion of the acid Spirit, this 
2:1 enjergency-of Salt-Pérre wonld be obfervable from time to times tll \éither 
', albor altnoft allthe fix’d Salt had united irfelf with the other. And. thefe 
ditle Ice-iches being dried in lumps, did as well uponthe tangue and upon a 


c + gutck coal, asthey had done to the Eye, difclofe-themfelves td be iti Wid 
“Oc 1 , toms that om friends) were not wont withoat fome> wonder, aswell asmnuch 
aie oy Pleafures to, bebpld Salt-Petre thus fuddenly generated inleffe than a_minute 


“of ant hou. Thefe (mall Ice-ieles being in‘ fufficient plenty aiffold’d.in fair wa- 
OD °° (ter, we did for'trials fake reduce by Congélation to fatrar) Cryftuts .) | 
-, But though this be, the perfecteft and» readteft way of veproducing. Nitre, 
yet becaufe it oftenrequires, efpectally in dry weather, along time to reduce 
Spied Nitre’ pet Deliquiuim ints -d Liqhor, We ‘hitde (oriétimes fabftitared 
rv pr ithe following rw ay. We diflolv’ d-in fair, water gs;muth fixed Nitre as we 
ioe) Soules and. filtyating the Solution through Cap-paper we fatiated it witly 
“Ua” “Spirit of Nitre, after the manner above defcvib*d; and’ thédfetting it'to evat 
OTE porate) vetyflowly,iand afterwards fuffering itito cool, we obtain’d: within 
ap, \ fone hours. after.the firft mixture of the Liquors, flore of fine little Cryftalls of 
">< Petre, which (hot in the’ Liquor; the remaining part of which bein evapora- 
© tedaffordéd more of théan! And though the evapoy ation ‘and (Cryftatlization 
hel sh asdivers holirs, ‘yet itfeemdithat the Salt-Petre, was produc’d prefently 
upon the ceafing of.the config! betwixt the two Liquors. For thé mixture 
59 Before evaporation tafed very'hke a-Solution of common Nitve, and the little 
oo .9 dropsthatuponthe effervefcence iskip'd-out of the -Gldffe, andfel) batkupon 
the fides of it, did there many of them prefently coagulate into fittle grains of 


' Nitrous Salt. : 

b: thay # Be TE RB oon ed Yo od oF ils) 
‘Arid becawte; Pyrophiles; itmay be fifpected, that the 
Sult-Petre mention’d to-have been prodac’d by the te 
uniérr ‘of the’ volatile anid fix'd part of thag.! Concrete, 
may ‘have’ been ‘onely fome aflociated particles of Sale-> 
Petre, that by Purking wadifcémnedby “inthe fix'd Nitrehad 
efip'd the andlizingvisletceof thefire, andsbyitheafiut: 
fion of fal water Were farue liberty: co: aflemble ragerhen! 
aiid’ thereby difclofethemfelves ity theirtrnenfhapes 09 300 
To remove this fcruple, and to let you fee saunas 
.2 he Ge? O1 
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the enfuing Difcourf will'not need'your {uppofing,that the 
Experiment of the Redintegration. of Petre was accurately 
made, and did:accorditiglyfirctedd § \Icmuft here “annex, 


that though ‘by divers other Chymical Experiments which. 


f have had occafion to make with Salt-Petre,I fomtimes dif 
coverd, that now and then fome undiftern’d particles of 
the Salt-Petre may paflibly efcape our diligence when we 
make fix'd Nitresyet thofe pafticles aré'too few to amount 
to fuch Cryftals.of Petre, as the affufion of theacid Spirit 
upon thelixiviate Salt are capable of ‘affording : And that 
we have, to fatisfie our felves farther in, this particular , 
purpofely {atiated; according tothe former: manner, a So- 
lution of. common Pot-athes, bought of them that are wont 
to fellitin Shops, (whoare not fo: foolifhly ‘knavith asto 
adulterate them ‘with Salt-petre, which is much dearer 
than pot-afhes) and filtrating the Solution from its copious 
feces, found after-evaporation, in the remaining Liquor, 
within about two or three days, and fometimes much foon- 
er, pretty ftore of Cryftalline Saltin a Nitrous figure, 
which though at firft it tated fomewhat corrofively, (per- 
haps becaufe the proportion betwixt the Nitrous Spirit 
and the Pot-afhes was not duely obferv’d_) yet after it hada 
while remain‘d upon the tongue, the tafte of it much emu- 
lated that of Salt-Petres and part of it being caft upon a 


live coal, did by itsblew and halituous flame difcover it 


felfto be ofthe nature of that Salt. To which we may add, 
that we likewife tried the experiment with 4gza fortis and 
Sale of Tartar; and thereby. produc’d Salt-Petre, though 
but in fmall quantity, and alongtime. And thofe two.ad- 
ditional Experiments I the rather mention, becaufe many 


ofthe enfuing Reflections may’ be, juftifidby them, al- 


though ‘the main Experiment made on Salt-petre alone. 
fhould in divers pariculars be fuppos'd (for we have, usd 
our endeavours that it may: not be found, ) to have been. 
miftakens:' $21 tro 29! ‘oe 4 : | 
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Vim e ars S B.6:T. XU send Benes 

The Reflections which may Béeanadeé! on: this Experi: 
ment are more thanL-have either'ehe skill or Ieifure to pro- 
feente, and'therefore I thatlcoatent my felt to prefer you 
very fuccin&ly with afew ofthofe that :dothemoft readily 
occur to my prefene thoughts.» (d bouborg gaill'd 
“And firlt; chisE xperiment feems'to afford us aninftances 


\ 


by which*we may, difeernthat Motion; Figurejand Difpo- 


fition of parts, and fuch like priiary.and mechanical A ffes 
ctions (if Emay fo callthem) of Matteryimay fafficetd 
produce thofé more fecondary Affections of Bodies which 
are Wont tobe called Senfible Qualities.0i: a telimatit bas 
DOU t r eT pr naa 
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And to beginwith the Tangtble, Qualities, as: Heat: and: 
Cold 5: it is commonly heldixthat Galt-Petre isin operation: 
a@oldBody,: if not! one ofthe coldeft inthe: Worldis) and 
aceordingly Phyfigians' and:Chymilts: are! wont to giveit 
in Pevers to allay the inward éxeftbations of the blood 
and -humors > andothat profound:Naturali(t the Lord Ve: 


rulam highly commends 4 little :of ity and did. for many 


yearsumfelf make: arfeof it, to condenfe the Spirits: But. 
what: ever itbe in inwatd.operation, ;certainly-to.the out: 
ward feénfé it‘appears very'cold:") And yetithe parts of this 
fo cold Body. (its Spirit and Alkali,! by, ithelatter of which: 


' Chymifts’ aré-wont: to mean any ifix'd: Salt. produced by 


burning :).: putotogethers,’ do: immediatly: agitate; veach> 
otherlwith great véhemency 5:,and-did in oar -Experiment: 
produce: fuch an heat, »that {Is could), {earcel yenduted to: 
hold:inamy ‘hand! ithe Vial}; wherein. much lege than-an 
ounce of each was mix'd; jthough but leifurely and aliwott 
by .drops ras if: Heat; were. nothing; buf,a.vdsious:and> 
nimble-motionofithe: tiinute, particles -of| Bodies.’ Forin? 
ounlLExperiment,' as lohg: as that! confus'd.agitation. Jaft- 
ed; fadong the heat endur'd, and withithae agitation it. 


i) - . 
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encreasd and abated. And ‘atcléngth when the motion 
ceas-d, the heatralfo vanif'idir:; coiciw ancitelo A od) 

sig ov wiiite! 10 Gale sO Te’ SHIM} natls sy 00a ons tam 
, Uponthe mixture-of the two: fore-mention’d, Liquors 
there wasalfo produc'dia very:audible found not unlike the 
hifling produc’d by the quenching-of'alive coal. in water 5 
and, this. hiffiag wasi asthat other-1s wont tobe, accompant- 
ed, with an:effervéfcence. and: boyling up of the Liquor; 
with {tore of bubbles,» tilh it; was! ready! to run. over. the 
Veffel. This found feem’d to proceed:from the pimble and 
fart; percuffions of the: ambient air, »made by the fwift 
and irregular motions of the partislesof the Liquors + And. 
fuch a kind of found, but much lowder, was produe'd by 
the impetuous eruptions of the halituous flames of the Salt- 
Petre upon the cafting of alive coal uponit. | What'in- 
tereft fucha finartneffein ftriking thé:air-hath in the pro- 
dudtion of Sound; may in fome)meafure appearby! the 
motion of a bullet; andrthat ofa {witchior otheniwands 
which produce no found ifithey do “but: flowly pafie 
through the airs whereas if the one do{martly {trike the: 
air, andthe other be fhot out of a Gun; the celerity» of 
theit percuffions on the air puts'it intoan undulating moti- 
on, which reaching the Ear;‘prdducesi an dudible: noife 
even at a good diftance from the body, whofe {wift paf- 
fage caufes thofe nimble ‘vibrationsin the air, as we may 
elfewhere have ‘occafiontte declares :And¢hatin the found 
obfervable in our Experiment, ‘the:contiguons air receives 
many: ftrokes ‘from ‘the particles-of»she Liquor’, feemis 
probable, by the fudden and ‘eager tumultuatiomof the 
parts of the Liquors: and by this, thatthe noifeencreas'd 
and decay’d proportionably toithe ebullition of the Li- 
quors, andceas'd’alrogethet asifoonas thefaline pareicles: 
floating in them: had ‘by their conflict tir'd themfelves into: 
quietneffe.. And it isto be obferv’d, that,themoife ended 
long before rhe heat.. ‘To the latter of whichrfuch an» 
» -igooa9 : inteftine. 


‘ 
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Anteftine tumult of the partsigf many bodies is fufficient, as 
ds yet.uncapable to produce. a-found,.., As we fee inAmber 
or. good hardWax heated by, rubbing; and in. manyLiquors 
which retaina confiderable degree of heat a, good while 
afterthe expiration of thenoife they made in boyling, , 
.q We mention’d alfo, that our fix'd Petre, was ofia blewith 
greencolour, which upon, the affufioa of the acid ‘Spirit 
fuddenly vanifh’d., Thatdifpofition of parts, whereby the 
light neflected to the eye; was fo modify’d as to produce 
thatcolour beingnow alter’d, ..,And the like change we 
have fometimes obferv’d:to be producible: ia fix'd Nitre, 
by the, bare leaving it-a:whileiinthe moift,air. To which 
I muft add, that infome {uch kind of Experiments I have 
obferv'’d the copious. fumes, arifing from the. mixture, to 
make the unfill’d; part.of.the,Glafle, look of a.reddith co- 
lour 5 which,is not;more}-odd than’ that ;which we have 
lately had) opportunity,to obfervein Soot, which though 
it be foblack it felf; and. refule fromthe coalition of dark 
exhalations, yet prefs’d with a {trong fire, has fill'd our 
Receivers with fumes white enough to make them look as 
ifchéy were|replenifhid with milk:. And we have fome- 
tiaies alfo! taken great; pleafure to behold the variety of 
Colours which may be now. and then difcernd in the fub- 
limate} made by gradually fubliming in, an‘ Urinal a mix- 
ture/of equal.parts of only white Sal-Armoniack and black 
Antimony. But to wander no longer far, from our prefent 
Experiment, give me leave) to, inform you, that a while 
fince attempting to make Salt.of Tartar, refolv'din a lit- 
tle fair water, an.ingredient.of Salt-Petre by, the addition 
of; good Aqua fortis, the union.of thefetwo Liquors pro- 
ducediadeep green colour, which not only was diffus’d. 
quite through the mixture, but alfo appear’d to refide pe- 
culiarly-in:certain particles of it. For having for triakfake 
filtered it through. Cap-paper, there remained in the Filtre 
preryst cae a 
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a powder of avery déep and lovely-colout,-but inf little 
quantity,°that’we: colild’hot attelipe any-Bkperimene ng 
on fe'ro makett eonfels its nature: But this¢ircamftance is 
not'to be omitted, thafthe Salt'of Tartar that: was then 
employ'd was extraotdinay pure, ‘having been-by’a pecu- 
liar art ( elfewhere to be faught'you ) brought, without 
any addition; ‘into fair-Reurd Cry tals almotttike lumps 
of: white Sigar-éahdy. To which Imuft add, that the 
fame Aqua’ fortis! witha'Solution of other pure! Sale: of 
Tartar, did likewife"producé a°colour much refombling 
the former, but mich fainter, And it’isfarther to betaken 
notice of’on this StibjeG, partly, 'that NitreirfelE-although 
it: fee to have nothing oftkin to’ Redneflesdothinditti- 
lation yield’ blood-red fumes’'( fondly: ‘eall’d:'by fome 
Chymifts the blood’ of the Salamander’) which fallagain 
into'a Liquot that ‘has“nothing ofored in it'siand: partly; 
thatthe fix'd ‘Nitre;: thatdid beforeappear opacous,: by 
a new difpofition ‘ofits patts conjoyrd'with thofe of its re- 
imbib‘d Spirit, becomes again ' fornewhat » Diaphanous dnd 
Cry talline as it was at firft. i bisi9 soy spol leds 
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‘Upon the mistiire ofthefe' two Liguors-there alfoob- 
trades it {elf upon the Sehfe ‘avery {trong and offenfive 
{mell, proceeding from the Spirit of Petre 5 whichper- 
haps occafion’d* fome  Chymifts ‘to “eall’ a> Menruum, 
(wherein that'Nitfous fpirit and fmell is predominant) the 
Stygran water. “But though the: Nitrous Spirit’ have avery: 
{trong and'‘unwelcome odour of 4t felf, yet isit made'much: 
more-ofienfive by being pour’d ‘on’ its’ own fix'd Salt 5 for 
upon their conflict, ‘the matter, being: vehemently agita!: 
tedjidoth more copioufly emit fiich’ ftinking exhalations 
than-before, and’ fendeth-forth fumes manifefthydifcern+ 
able as’ wellto theiHye-as*Noftrils: “The odour‘of-the. 
fix'd Nitre is very languid 5 but that:whichit difcovers be- 
ing diffolv’d: ta‘a-little hot water 4s ‘alrogether: eee 
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from the ftink of the other, being of kinto that of other 
alkalizate Salts: - And -yet the Salt-Petre.from which fach 
diffetingly-fented bodiés fpring; ‘and which :»may again 
emerge from the coalition of them, has not been obferv'd, 
as bremember, to haveany {mell at all. je 
aly Ae 27 oS EC T.-XVIL ie sont 
The'taftes of thefe two bodies are as differing as any of 
their other qualities: for the Spirit is excéedingly acid,and 
may becall'da {trong:and four Acetum AGinerale 3 whereas 
the fixe Nitre has as {trong a tafte of: Salt of Tartaras the 
Spirit-has,of diftillid Vinegar ::and yet thefe two bodies; 
whofe fapours.are fo pungent, and. fo differing, do both 
{pring fromandunite into Salt-Peétre, which betrays upon 
the’tongue no heat nor corrofiveneffle at all, but coldnefle 
mixt with a fomewhat languid relifh retaining to bitters 
nefle.. And though we muft not conceal from:you;. that 
in our trial the redintegrated Salt-Petre had uponits firkt 
impreflion uponthe tongue atafte more fharp and perfo- 
rating (if I may fo {peak ) than: ordinary Nitre; yet that 
pungency may. notimprobably be fuppofed to have pro= 
ceeded from fome: Acid particles of the Spirit that were 
not:yet duly tacorporated with, but: onely Joofely ad- 
herent to,’ the moreperfedtly Nitrous parts, which after- 
wards difcover dit felf upon the tongue... And however; 
the difference betwixt the tafte of this new Salt, anid thofe 
of the Acid andi Alkalizate Salts: whereof-it} confilted; 
and. Cunqueftionably >the tafte of  thefe compared, with 
that of the crude Petre which was diffipated into them, 
were fufficient to warrant this RefleGion,. éBiin 
=) OF the} other/Obfervables prefented.us by-our| Expe- 
rimient, we muft, Pyrophilws, content our.felves to, men-< 
tion, |but a few our hafte being fuch that it will not 
permit us either-to enumerate themall,. or to infift long on 
any of them. © — AGO odioest Stok Sak Al 
“RAE . SEC a 
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rat! Pog SEC.T., XIX. | | 

‘Secondly then, the propofed Experiment feems tomake 
ic fomewhat' queftionable, whether or no Inflammability 
doth ftri@ly in all mixt bodies require a diftinct Sulphure- 
ous ingredient; and whether or no in fome Concretes it 
may not refult from fuch acontrivance of parts, as that 
thereby the particles-of the Concrete are difpos’d to be 
fet a moving by the adventitious whether Fiery or Calori- 
fick Corpufcles of another body, in fuch numbers, and 
with fuch ‘celerity, as may put them into that Scheme of 
matter which we call Flame. How violent an:heat may 
be produc’d upon fuch an account as this;): may in fome 
meafure appear by an Experiment wherein our prefent 
Theme Salt-petre is the main Agent. ) Forif into a Vial 
fill’'diwith good Spirit of Nitre you caft:a piece of Iron, 
you! may perceive that the Liquor, whofe parts movd 
placidly'and uniformly before, manifefted no heat tothe 
touch, meeting with poresand particles in the Iron capa- 
ble of very much altering the motion of its parts, (and 
perhapsalfo that of fome very fubtileIntercurrent matter, ) 
thofe active partsdo prefently begin to penetrate, fever, 
aid {catter abroad the particles ofthe Iron (almoft as Gun- 
powder doth the pieces of breaking Granadoes) with fuch 
rapidity , and io fuch ‘plenty and throngs, that being 
themfelves alfo put into a very {wift and irregular motion 
(whence: foever ‘it. proceeds’) there is hereby produc'da 
heat capable (if the quantity of the Liquor and Metall 
be great enough )toburn his hand that holds the Veffel, 
and perhaps break the Veflel ( if it be not very open ) all 
to pieces; whereas by cafting into the fame Spirit of 
Nitre: little lumps’ of Camphire 5: whofe particles were 
indifpos'd to occafion the like difturbance and agitation 
in the Nitrous Spirit, we obferv’d the agitation made of 
the particles of the white Gum tochange it onely into a 
yellowith and fluid feeming Oy]. : 
SECT. 
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| SECT. XX. | 
» Butnot to wander any further, our own experiment in- 
forms us, that Salt-Petre (which’not onely is inflammable, 
but burns ‘very fiercely ‘and violently) may be produc’d 
by the coalition of two bodies, which are neither of them 
inflammable; the one being a fix’d Salt,that to become fuch 
has already fuffer'd the lof of all that the fire could 
deprive it of, and the ‘other being a Spirit abounding with 
acid particles, which kind of Salts have been obferv'd to 
be more apt to quench than foment fire. 

; SECT. XXI. 

‘And becaufe we may elfe-where, God‘ affitting, ‘treat 
more particularly of the Inflatimablenefs of Bodies, We 
will now add but a few lines concerning that of Nitré, that 
this circumftance of it might not efcape our obf€rvation, 
namely, that upon cafting Salt-Petre ona glowing coal, or 
upon the cafting of a glowing coal inté'melted Salt-Petre, 
the |Nitre’ will immediately take fire and flath’ out into 
blewith and haliewous flames; whereas ifthe famé Nitve be 


plac'dina Crucible, though that Crucible be by degreces. 


made plowing:hor,and do immediatly with its concave fut- 
faccin'innumerable places touch the particles of Nitre, “yet 
the ftrange Salewill be thereby melted, but not kindled. 
The Reafon''of which Phenomenon I muft not now (but 
may on another Occafion) fpend time to enquire after. 
LOR DALES § EC.T.XXHE. Mio 
It may alfo, Pyrophz. deferve the Enquiry, when¢e it pro> 
ceeds that whereas the'body of Salt-Petre when commit- 
ted to'Djftitlation is oftentimes very well dry‘d;- and con- 
fifts of Saline parts which are generally accounted tobe 
of'a very dry nature, yet -the {pirits ‘of Petre forc'd- by. 
the fire intothe Receiver fhould not;tike Sal- Armoniack, 
and-fome other bodtes diftill’d: with the like heat and vel 
fels, adhere in the form of Sublimate to the Receiver, 
but fall into a liquor, which does not, for ought we ei 
audi cen 
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feen or heard of, either totally or.in part coagulate again 
in the cold,..as ,we have feen, Spirit of. -Urine and: other 
volatile. liquors (afforded ‘by ‘Animal. fubftances) often 
do5;and as we have’ obfety'd, though jrarely,ev'n;in 
the corrofive liquor that is wont to be, call’d Butter of 
Antimony. And the like Enquiry may be made concern- 
ing the liquidneffe. of; the diftilled Spirits of | decrepita: 
ted Salt, calcin’d Vitriol, and.divers other bodies, which 
feem ‘to have been deftitute of 'moifture, when committed 
to Diftillation. utd | 
: SECT. -XXIll. 

...But this notbeing precifely a Phenomenon of our Ex- 
periment, we fhall, not here? profecute it, ( thoughoper- 
haps we elfe where may ) but rather obferve to. you,” Pyro- 
philws, that whereas good Spirit of Nitre being left inan 
open vefiel, is wont to fmoke and wafte it felf in an Ex- 
halation fenfible, efpecially if it: be excited by alittle heat, 
hot only, inthe Nofe buttothe Eye; this: Fugitive Spirit 
when it is once re-united to its own fix'd Salt, emits. no 
fuch fteam, though kept: a good while nearaconfiderable 
fire: which Inftance may. fomewhat - affift.us to. make: 
out, that the moft fugitive parts .of Concretes may. in’ 
_{pight. of their. natural Mobility. be detain’d in, bodies: 
by their Union and texture with the more fluggifh parts 
of them, among which thofe lighter and more .active 
Ingredients may be fo entangled, as tobe reftrain’d from 
Avolation. ) hae 2 We : 
: SE GT, XXIV,:; | 1215999 

Another thing ‘worth .confidering in-our, Experiment is 
this, that upon the dropping of the acid fpirit into the 
Alkalizate liquor, if. you, place. the open-mouthed glaffe 
_ wherein. the Experiment is perform’d, betwixt, ,tbe Hight 
“and your.eye, youmay plainly difcegn, thar: she,Saline 
parpcles of thefe, liquors tofle one another (orare tofled 
yy fome brisk invifible fubftance) co the.height of divers 
na fingers 
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fingers breadth up into the air, whence moft of them fall 
back into the Veffellike a thick fhower of little drops of 
rains And it were worth enquiring, whence this {park- 
ling of the parts of thefe mixt liquors arifess and whee 
ther the Saline Corpufcles may be conceiv’d rapidly to 
move) differing ways, and fo, thwarting each other in 
their eourfes, and rudely juftling at their Occutfions, 
fome'of them are forc'd to bound or fly upwards, (almoft 
like Ivory balls meeting eachother ona Billyard-Table:) 
And to: affitt you in this Enquiry, give me leave toin- 
form yon, that the particles thus thrown into the air ap- 
pear to be moft. of them Saline by this Obfervation; that 
foon after the fall of the fore-mention’d fhowers » you 
thall find the fides of the glafle wherein the affufion of 
the Nitrous fpirithas been made, all embroidered with lit. 
tle grains of Salt, left there by thofe wandring drops that 
fell befides the liquor. 

SECT. XXV. 

And let me farther obferve to you, that there feems to 
be avery nimble agitation in the particles of the Spirit of 
Nitre,: by: this, That upon the pouring of Aqua fortis 
(whofe Adtive part is little elfethan Spirt of Nitre ) upon 
aSolution of Sale of Tartar in fair water, 1n which dj- 
vers {mall lumps of the Salt remain’d yet undiffoly'd, we 
have obferv’d the acid {pirit to fever the particles of the 
Salt with fuch impetuofity, thatthe numberlefe little 
Bubbles produc’d upon their Conflict, and haftily afcend- 
ing in {warms from fome of the little lumps, made theni 
emulate fo many little, but rapidly rifing, Springs. And 
to make it yet appear more probable, that there may be 


 fach croffing motions ia the parts of thefe liquors, we 


obferv’d, ‘that after the two contrary Salts had by their 
mutual confliét tir’d each other, (or rather had been upon 
their'occurfions faftned. to one another) there would fol- 
low no farther eballitionlor skipping up and down pial 
Vitis ty vi “OEY V- | TODS 
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drops of the liquors, upon the putting in of more Spirit of 
Nirre, unleffe there were added likewife more of the Alka- 
lizate liquor, | 
3 SECT. XXVI. 

And, before we pafle on from this Reflection, it may 
not be ulelefle to take notice of the difference that there 
may be betwixt thofe active parts of a body which are of 
differing Natures, when they are as it were Sheath’d up, 
or Wedg’d in amongft others in the texture of a Concretes 
and the fame particles, when ( extricated from thefe Im- 
pediments) they are fet at liberty to flock together, and 
by the exercife of their nimble motionsdifplay their proper, 
but formerly clogg’d aétivity, or acquire a Difpofition 
to be briskly agitated by fome fine interfluent matter. For 
though in the entire body of Salt-Petre the Ingredients 
it confilts of, orthe differing fub{tances into-which the fire 
diffipates it, do fo mutually implicate and hinder each 
other, that the Concrete, whilit fuch, acts but very 
Janguidly ; yet when the parts come to be diflocated, and 
the halituous and Alkalizate particles are enabled or made’ 
to disband from the Concrete, and affociate themfclves 
with thofe of their own nature, we fee with how great: 
an activity both. the acid Spirit and the fix'd Sult are en- 


dow’d. 
SECT. XXVH. 

And we may yet farther obferve, that it isnot barely an 
indefinite nimblencfle of motion, and aétivity of the par- 
ticles of Saline liquors, that enables them to perform each 
of their particular effects: for to the production of fome 
of thefe there feems requifite, befides perhaps a’ Modifica- 
tion of their Motion, a determinate Figure of the cor- 
pufcles, anfwerable to that of the pores of the body by 
them tobe diflolv’d. as Spirit of Nitre corrodes Silver, 
but-not Golds which nevertheleffe, its particles. aflocia- 
ted with thofe.of Sal-Armoniack, and thereby acquiring 

anew Figure, and perhapsa differing Motion, will readily 
diffolve : 
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diffolve : andthe liquor of fix’d Nitre will for the fame 
reafon,. diflolve fuch Sulphureous and untuous bodies as 
the acid {piric will not corrode; nay, and J have carefully 
obferv’d, that there may be liquors that will not diffolve 
fome bodies, unleffe the motion or activity of their parti- 
clesbe allay d or modify’d by the mixture of fair water, or 
fuch unactive vehicles. 
SECT. XXVIII. : 

Another particular which in our Experiment wemay 
take notice of, is, the unwarinefle of thofe vulgar Chymifts 
who prefume confidently (and indifcriminately enough ) 
to afcribe to each of the heterogeneous Ingredients, or 
Cin their lauguage) Principles of a Concrete analys’d by 
the fire, the virtues and properties ( perhaps too in an, ex- 
alted degree ) of the entire body. But though this be 
an errour of very ill confequence in reference to divers 
Chymical preparations of Medicines; yet having elfe-where 
difcours'd purpofely of it, we fhall here content our-felves 
to allege againft it the inftances afforded us by the Experi- 
mént under confideration: for.in that we may obferve, 
that when Salt-Petre is diftill’d,tke volatile liquorand fix’d 
Salt into which it is reduc’d by the fire, are endowed 
with properties exceeding different both from each other, 
and from thofe of the undiffipated Concrete: for the 
Spirit of Nitreis ( as we formerly have obfervd) a kind 
of Aceinm Minerale, and poffefles the Common qualities 
to be met with in acid {pirits as fuch ; whereas the fix'd 
Nitre is of an Alkalizate nature, and participates the 
qualities belonging generally to lixiviate Salts ; and Salt- 
petre it felf is'a peculiar fort of Sale, difcriminated by . 
diftinct properties both from thofe Salts that are eminently 
acid, as Allum, Vitriol, Sal-gemme, &c. and from thofe 
that are propery Alkalizate, as Salt of Tartarand Pot- 
afhes 5. andaccordiagly, we may eafily obferve a valt dif- 
parity in the effets and operations of thefe three bodies. 
si ap V 2 | For 
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For feveral, if not all of thofe mineral Ones which 4gua 


fortis will by corroding diffolve, the Solution of fix'd Nitre 
will precipitate 5 and divers, jfnot all of thofe Sulphureous 


and unctuous bodies which the Solution of fixt Nitre will 3 


diffolve, the acid {pirit of Petre will precipitate. And 
wehaveina trice re-diflolved withthe Spirit a Solution of 
Sublimate precipitated with the other liquor: Thus, if 
into a Scarlet tin@ure made by an Infufion of Brafil in fair 
Water, we pour alittle Spirit of Nitre, the fhaken liquor 
will in amoment change its Rednefle for a kind of Yellow, 
which by pouring on it a little of the Solution of fix'd 
Nitre, may be again graduated into a fomewhat Sanguine 
colour, fometimes palér, and fomtimes: perhaps deeper 
than’ the firft; whereas a Solution: of Selt-petre ic felf 
pour’don either of the former tinétures, the Red or the 
Yellow, hasnot been by us difcern’dto have produc'd’ any: 
fenfible alteration. And whereas|Salt-Petre it felfis partly 
fix'd, and partly volatile, the acid Ingredients of it are 
altogether volatile, the Alkalizate fixd. But having: 
elfewhere occafion to fpeak to this fubje@, we thall now. 
proceed to tell-you, that 
SECT. XXX, 

It may paffe for another Obfervable prefented us by our 
Experiment, that.it gives us occafion to enjuite whether 
the Air doth not contribute fomething tothe artificial pro-- 
duction of Salt: Petre, or at leaft to the figuration of it 
according to the perfecter fhape belonging to that kind. of, 
Salt ; for we formerly obferv'd, that the. Salt which was 
leifurely permitted to thoot of it felf in the liquor expos’d: 
to the open air, did fhoot into more fair and large Cry ftal- 
line Stiriz, than thofe that were gain'd out of the remain- 
ing part of thefame liquor by a morc hafty evaporation ie 
though made but in a digefting Furnace. And we have alfo’ 
obferv'd, that when once we pour’d Agua fortis ‘on a {trong ’ 
Solution of Sale of Tartar, till no further effervefcence was 
difcernable 
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difcernable betwixt therm; though! the’thixture by afome- 
what quick heat ;afforded:aiSaleithat (¢ém’d tobe very 
Nitrous, yet it wouldnot bebronght to fhoot in fo fair and 
confpicuoufly-figur'd Cryftals) of Petre; till it “had been ‘a 


good whileexpos'd to the open aire but whether the air 


its {elf impregnated withithe promifcuous ifteams °of mott 
of the bodies ‘of the terreftrial | globe, Cand) perhans with 
feminal efleviafrom fonie off them:)i do really ‘contribute 
any ‘thing either tothe Production or Figuration Of Salr- 
petre In our Experiment, I'daré nop yet determine, for two 
chief RKeafons. ih set Jiwosuch wsAsocg 
| SECT. « KXX, 

~ Whereof the firft is,becaufethe F igutation feeéms not im- 
probably afcribable,not fo muchito the proper efficiency of 
the air, asto the conveniency which by quictheffe, anda. 
competent vehicle to move in, was afforded to the Saline 
particles, to conform ‘themfelves (or:be conform'd by a 
Concourfe of Agents and, Circumftances ) to: that figure 
whichis moft: natural to'them. For we have obfery’d. 
already, that the fix’d Nitre which wasnot diffolv’d in: 
-water,:before the affufion of the acid {fpirit, did notfhoot 
into the? wonted form of GCriftalls of Petre, but remain’d 
a kindof Nitrous powder, the acid and: Alkalizate Saline 
particles not having a‘convenient vehicle to expand them- 
felvesin; but being neceffitated, for want of room, to: 


make an unfeafonable and over-hafty coalition, upon which 


their own weight made them fubfide in the figures refulting, - 


from their cafual concourfe , and therefore probably dif- 
fering from thofe into which the: Saline corpufcles would 
have been difpos'd; hadthey been allowed:a competency: 
of vehicleand time. ~ : Fiery 
cobmaimovs:b Hie BOR XX | 
-oThe Other seafon of my, ihefitancy about the ufe of the 
Air in/our experiment, is;-that'l inconfiderately forgot to 
try whether part of that: Liquor which: thot into Cryftals 
iv 
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in an open-mouth'd glafs expos'd to the air, would not 
have done thelike, ‘if'ie had been left quiet as. long as. the 
4. too" 0! other owas,’ though in a veffel accu- 
* whether the Airhave any rately ftopp’d:* but whatever the Air 
great intereft in theFigurati- , _ :, +2 ; 
‘on orin the Reproduéion of bath to do ‘in this experiment, I dare 
Nitre, the Authorhath fince invite you'to believe, that itis fo en- 
Piven fy meta te rich'd ‘with variety. of fteams from 
ways not to be eafily de- Terreftrial { not here to: determine 
Gedo fey wotdn abd whether itreceive not fome allo from 
on of them is referv’d for Coeleftial )'bodies, that the enquiring 
another Difcourfe. into the further ufes of it ( for I mean 
not it’s known ufes in Refpiration, 
Sayling, Pneumatical Engines, 8c.) may very well'de- 
ferve your ‘curiofiry. To encourage which, -[ dare at 
prefent only tell you, that though! cannot yet pretend 
to much experience in this particular, yet we have known 
fuch changes (( feemingly Chymical_):madein fomte Saline 
Coneretes; by the help chiefly of the volatilizing opera- 
tions of theopen/air; as very few, fave thofe that. have 
attentively confider’d what Helmont , and one or two 
other Artifts, have hiated on that fubje&t’, or have 
madetryals'of that nature themfelves, will be apt to ima~ 
gine. oi 
SECT. “XXXII. 
_. And if upon further and exacter tryal it appears that the 
whole body of the Salt-Petre, after it’s having been fe- 
ver'd into very differing parts by diftillation, may bead- 
equately ire-united into Salt-Petve equiponderant  tort’s 
firt felf; this Experiment will afford us a noble and ( for 
ought we have hitherto met with) fingle inftance to make 
it probable that that which is c*mmonly called the Form 
of a Concrete, which. pivesit it’sbeing and denomination, 
and from whence all it'siqualitiesaré in the vulgar Philofo- 
phy,: by I Know.nor what inexplicable wayes,: furppofed to 
flow, may be in fome bodies but a’ Modification of the 
mat- 


(151) 
matter they confift of, ‘whofe parts by being fo.and fordil-. 
pofed in relationto each other, conftitute fuch a determi- 
nate kind of body, endowed with: fuch and fuch proper- 
ties; whereas if the fame parts were otherwife difpo- 
fed , they would conftitute other bodies of very dif- 
fering naturcs from that of the Concrete whofe parts they 
formerly were, and: which may again refult:or be pro- 
duc’d after it’s diffipation and feeming deftruction,' by the 
re-union of the fame component particles, aflociated ac- 
cording to their former. difpofition. 
| -. SECT. XXX | | 

The Redintegration (or Reproduttion):of: amanalyz'd 
body, if it canbeaccurately and really :perform'd, may 
give much light to many particulars in Philofophy, and: 
would certainly be very welcome both to the embracers 
of the Atomical Hypothefis, and generally to:thofe other 

Modern Naturalifts, who afpire to fuch, Explications of 
Nature’s Phavzomeza.as may at leaft be underftood: all 
whom I wifh, that though men cannot perhaps in all 
things, yet at leaft as far asthey can, they. would accultom 
themfelves to fpeak and think. as Nature does really.and 
fenfibly appear to-work’ and not toacquiefce in Notions: 
‘and Explications of things which, ftrictly. examio‘d, are. 
not intelligible. 

» Wheretore [ am: about to attempt a Reproduion in: 
Vitriol, Turpentine, and fome other. Concretes, in.which: 
it feems not unlikely to be performable : and perhaps you: 
may fee caufe to think that the Experiment of Salt-Perre,. 
even as we have already.made and propofed it, thoughic - 
be notan exact and adequate Redintegration, is yet not: 
far from being a réal one ; the diflipated parts-of the Con- 
cretetruly re-uniting intoa body of the fame nature with 
the former, though not altogether of the fame bulk. 

| SECT. XXXIV... 

And yet I think-it requifite to reprefent. to. you, Pyro- 
philus 
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Philue, that: Salt-Pétre isabody, whofe partsare not. Orgar 
Alcal, and; whichiis:not-fo-much as-very,compoundeds 
and that thetefore! bddies that con&ft of more. numerous 
Ingredients,, and much more thofe, whofe Organical parts 
requirea much.morée artificial and elaborate difpofition or 
contrivance of their component particles, cannot be fafe+ 
ly. judg'd of } by what is poffiblé tobe perform’d. ona 
body of fo fimple andflight ascontextureas is Salt:Petre 
for. we fee that. even: wine, thoughono organical body, 
nor fo much asthe moft. compounded of inanimate Con- 
cretes, when it’s fpirit is, rhough by the gentleft diftilla- 
tion, drawn. from it, willenot; by) the-re-uion of jit’s 
conftituent: Liqnors):be reducdito its priftine’ Nature 5 
becaufe' the wotkmanfhip of Nature imthe difpofition of 
the parts was too elaborate to be imitable,.orrepairable 
by:the: bare:and! inartificial appofition of thofe divided, 
parts to'each other : befides that in. the diflociating, action; 
ever of the gentlefti fire, :upona Conerete,, there does 
perhaps vanifh, though undifcernedly,., fome) active and 
fugitive particles, whofe prefence was. requifite to contain 
the Concrete under fuch :a determinate form; as we fee 
in'Wine degenerating into: Vinegar, where the change: 
feems to proceed from this, that-tpon the Avolation or 
Cif I may fo fpeak }) Depreffion_) of fome fubtle fulphu- 
reous fpirits, whofe Recefie or degeneration is not.to. be 
perceiv'd by any fenfible diminution of bulk,in the Li- 


quor, the: remaining: pasts fall. into! new leagues.or difpo-; 


fitions, and conftitute am acid Liquor fomewhat fixd and, 
Corrofive, and ¢onfequently of qualities very, differing 
from thofe of the Wine, whofe; fouring.producd, its as 
we more fully:declare in our) Experiments; relating to. Pere: 
mentation. i lau | 
SECT. XXXV.. | | 

And certainly thereis, as we formerly {aid, fo artifi- 
cial a.contrivancé of particles requifiteito the:conftitution 


. 


if 
| 
| 
] 
| 
i 
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of the Organical:parts of living bodies, that it will be 
{carce poffible for humane Art or Induftry to imitate { as 
to equal thofe i exquifite produCtions of Natures And 
therefore I wonder not that the ftory of the Pheniz’s 
refurrection out of her own afhes fhould by the beft 
Naturaliftsbe thought a meer fiction. -. And if that rela- 
tion, mention’d by, the inquifitive Kircherus 
as. an eye- witnels of the Reprodudtion (if |. Lib. 3.de arte 
may fo call it ) of Shell-fithes neat the brink cH att 

_of a.Lake inthe Siciliaz Promontorie Peloro, 
by the watering of their broken bodies with Salt water 
inthe Spring, be ftridtly true, ic ems much more im- 
probable that fuch changes and viciflitudes fhould be 
bare Redintegrations of the diffociated parts of fuch 
reftored bodies; thanthat*, ¢ according to 
what we elfewhere teach, ) they thould be *in fome Papers 

New Productions made by fome feminal ot Limb oe 

particles undifcernedly lurking in fome part tures fupposd to 

of the deftroyed body, and afterwards ex- pring of shen 
cited and affifted by a Genial and cheri- 

fhing heat fo to a& upon the fit and obfequious: mat- 

ter wherein’ "twas harbor'd, as to organize and fafhion 

that difpofed matter according to the exigencies of it’s 


- own Nature.’ For that in fome bodies the Seminal par- 


ticles may a while furvive the feeming deftruction of life, 
is not altogether without example, as weelfewhere pro- 
feffedly manifeft.. And in Kircher’s ftory it is. to. be ob- 
ferv'd, thatthe reftor'd: Animals were but Shell-fith 5 in 
whofe flimy:and vifcous ‘fibftance the: Spirits and Pro- 
lifick parts are probably both more diffufed and kept 
from being eafily diffipable ; to. which I know not whe- 
ther it) will: be: worth while to fubjoyn, that in: fuch 
Fifhes: the: Mechanical ‘contrivance :is’ but. very plain, 
and as'it were: flight’ and obvious, incomparifon of the 
exquifitely elaborated ne of more perfe& Animals, 

; SECT, 
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SECT. SMXXVI-- 

The latt obfervable, Pyrophilus, that we fhalf'at prefent 
take notice of in our Experiment, fhall be this, That it may 
thereby feem probable that fome Chymical remedies may 
be too rafhly rejected by Phyficians,becauleOy] or Spirit of 
Vitriol, Agua Regis, or other Corrofive Liquors, have 
been employ’d in their preparation > For itis confidently 
Affrin’d by many Phyficians, and but faintly denied by 
fome Chymitts, that the Corrofive Menftruums made ufe of 
in the preparation of remedies, can never be fo exquifitely 


wath’d off from them,but that fome of the Salts will adhere | 


to-the Medicines, and pernicioufly difplay their Corrofive 
Nature inthe body of hinthat takes theme And it is not 
to be denied, but that many ignorant and venturous Chy- 
mi{tsdo unskilfully (and therefore dangeroufly enough ): 


imploy Corrofives fometimes without any neceflity or reak : 


advantage to invite them to it, and fometimes. without 
fuficiently freeing their Medicines from the: corroding 


Salts, by whofe affiftance they were prepard 3. for “cis not: 


always the frequency: of ablutions, though with warm 
water; that will fuffice tocarryoff the Salts from fome: 
bodies; and therefore thofe great Artifts, Helwont- and 
Paracelfus, prefcribe fome things to be.dulcifid by the 


abttraction of the water of whitesofEgges, ( which though: 


it feeminfipid, hath been fourd:a great difarmer: ofcorro- 
five Salts ) and others by the frequent diftillation of Spirie 
of Wine, which indeed (not to mention the Balfamick 
parts it may leave behind) we! have obferv‘d: to havea 
faculty of carrying up with it the Saline Particles:of Spiric 
of Vinegar adhering tofome Chymical remedies. Butal] 
this notwithftanding, Pyrophilus, there may be feveral 
bodies (and perhaps more than are commonly taken notice 
of) which quite alter the nature of the acid Salts:employ'd 
to prepare them, by occafioning thofe Salts. to degenerate 
into another nature, uponthe very.a¢t of corroding, orelfe 


by 


by fo affociating their ownSalts with thofe of the diffolving 
Menftruum, that from the Coalition of both, there 
emergesa third body differing in qualities from either. 
As in our experiment we find that the Spirit of Petre, 
which is much more fharp and corrofive than the ftrongeft 
diftill’d Vinegar, and the fix'd Nitre which is Cauftick 
like Salt of Tartar, and may, I fuppofe, well ferve for. a 
‘Potential Cautery, (as Surgeons fpeak) do by their 
mutual action work themfelves into Salt-Petre, which is 
far enough from having any eminently fretting Quality, 
and may be fafely taken inwardly ina much greater Dofe 
than either of its. Ingredients. 

4 SECT. XXXVI. 

How much corrofive Salts may dulcifie themfelves by 
corroding fome bodies, you may eafily try by pouring 
diftill"d Vinegar or moderate Spirit of Vitriol upon a.com- 
petent proportion of Corals, or Crabs Eyes, or Pearls, 
Cor, as fuppofe, almoft any teftaceousbody.) And for 
my part, though I am very thy of imploying corrofive 
Liquors in the Preparation of Medicines yet lhave lately 
given a Preparation of refin’d Silver made with 4qwa fortis 
it felf, or Spirit of Nitre, not onely innocently, i with 
fuch fuccefs, that a couple of Experienc’d Phyficians 
¢hemfélves, that were troubled with a fupertluity of 
ferous humors, fent to requelt it of me for their own 


ule, 
SECT. XXXVIL 

It were therefore worth while, in every Preparation 
where Corrofive Liquors are wont tobeimploy'd, or may 
feem requifite to be fo, to confider the diltinct nature of 
the particular bodies to be wrought upon, or confult 
Experience whether or no the acid Menftruaum do commu- 
nicate to the Concrete any Particles capable of retaining 
their fretting Quality after the end of the Operation 5 or 
whether or no the Salts do ag fo fpend and tire themfelves 
X 2 in 
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in the att of corroding, that being a3 it were fheath’d) they 
become unable to, corrodé any further 3. or whether or no 
the Menftruum do not in the body tobe corroded meet 
with fome fuch Saline particles, as may with it conftitute a 
new and inoffenfive fubftance,as when Spirit of Vinegar,by 
corroding calcin'd Lead,is turn’d with itintoa Salt, not of 


amacid, but a Saccharine tafte, fuchas invited Chymifts 


togive itthe name of Sugar of Saturz. In the former of 
thefe cafes the Medicine may be dangerous, unlef$ it be 
after the Solution or Corrofion ended exquifitely dulcifi'd 
from all remainder of the Corrofive Salts. But in thetwo 
latter cafes the remedies may in {pight of the Corrofivenefs 
of the Menftruums employ’d about them, be fafe and inno- 
cent enough 5 for it matters not much how fharp and 
fretting the fever’d Ingredients of aremedy were, provided 


the remedy it felfrefulting fromthem be not fo. And - 


whereas it is objected, that in divers of thefe remedies the 
CorrofiveSalts are not really deftroy’d,but onely difguis'd, 
becaufe by diftillation it is poffibleto feparate from them 
the Liquors us’d about them as Corrofive as ever: it may 


eafily be reply'd, that befides that in feveral- Medicines, . 


the Matter of Fa@ will not hold in divers others 5 the Ob- 
jection built onit is much more fpecious than folid, for it 
very little concerns us tobe fure that out of the Medicines 
we take or give the violence of fire cannot feparate Corro- 
five Salts; provided we-be duely fatisf’d, that no fuch 
icparation:can be made by the heat or Juices of a humane 
body. And therefore, though it have been affirmed : 
that Tartarum Vitriolatum would upon the urgent folicita. 
tion of a ftrong fire, part with much of (that mot fretting 
liquor upon-animal fubftances ) the Oill'of Vitriol, ‘that 
concurr’d to its ProduCtion ; yet our beft and warieft 
Phyficians, not onely Chymifts but Methodifts, {cruple 
Hot to give it inwardly in feveral conftitutions and diftem- 
pers: And toend this difcourfe with the Experiment that 


began 
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began it, we cleasly:fee that. SaltrPetre.is frequently -and 
innoxioutly given.ia wandly; though the.$alt, ; that males 
even, Aqua fortét fo Corzofive,-be.the principal Ingredient 
of it, and may by. diftillation be driven from it. 
7 SE C.T. XXKIX, | 

It would not haverbeen-very wneafie for me, Pyrapbilus, 
tohave added to divers particulars ofthe: patt Difcourfe, 
Experiments and); confiderations tending. to countenance 
or illuftrate the Reflections. therein fet down. -but Gache 
firft place, I wanted leifure-to expatiate 5 in the fecond 
place, I. was unwilling to anticipate what I have to fay 
to. youin other, ;Eflays, efpecially expecting to have Al e- 
where occafion to. makemention of Salt-Petre, And be- 
fides all this, Lam.(to tell you the truth ) defirous to 
impofe on you. kind of neceflity of profecuting this Ex- 
periment, further than whenI.made it I had opportunity 
todo. Foras.J.am apt.to think it may 'prove’a noble 
one: fol am: fufficiently fenfible of my having mot yet 


been able tolook into the bottom of it's sand that very ° 
fenfe.of my,own ignorance, help’d to keep mefrom length- — 


ening your, trouble jin. this Eflay, deft by, folemnly en- 
deavouring to countenance my Conje@ures, I; might be’ 
thought Dogmatical.inahafty Scrible, wherein*cis much 
more my defign to awaken and engage your Curiofity, 
than acquaint you with my opinions: And yet I thought 


it not amifs to mention the paft confiderations, fuch ag > 


they are, partly becaufe this one inftance feems fo fairly to 
accommodate more than one Notion of the intelligible 


Philofophy, which feems hitherto not to have fo much as” ° 


employ’d, much lefs produc’d, any ftore of Experiments ; 
and partly, becaufe I would have you take notice, that 
more Obfervables than one may fometimes be very rea- 
fonably fought for ina fingle Experiment. And per- 
haps too, I was willing by my {pending a whole Effay-ap- 
on one Experiment, without allowing my felf to wander 

: often 
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often from it, to {nvite you to think with me, That 
Experiments ought to be eftimated by their value, not 
their numbers and that a fiogle’ Experiment, Ifay not 
fuch as that the laft Effay treats of, but in.general, fuch 
as, it may be, may as well deferve anentire Treatife, as a 
great many lefs confiderable ones, ‘As one of thofe large 
and orient Pearls that are fit to adorn'a Monarchs Crown, 
may outvaluea very great number of thofe little (though 
true ) Pearls that areto be bought’ by the ounce in Gold 
{miths and Apothecaries hops. -: 
“hie SECT. XL. 

Having newly met, Pyrophilvs, with fome fmall Trea- 
tifes frefhly publiftrd by Glawberws, and not having now 
the leifure to confider, or indeed fo much as to perufe, 
much lefs the opportunity to make tryal of divers Parti- 
culars, whichby turning: over the leaves of the book, 1 
find mention’d by him in relation’ to’Salt-Petre, I muft 
recommend to you the care of examining the Particulars 
he delivers; and trying: how far fome of them may ferve 
to correct, orto confirm, and how far others may be 
corrected by what has been ia the patt difcourfe fet down 
concerning Salt-Petre upon Experiments, fome of whofe 
fruits I can yet fhew you, which were made upon the ac- 
count of the divifiblenefle of Nitre into fix'd and volatile 
parts, long before the Publication of Glanber's Treatiles. 
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Concerning the following 
set FAT the Author in thofe Animadverfions 

& upon the Effay touching Salt-Petre , whereof 

oN the enfuing Treatife makes apart, might with 
SO (Ge, the more freedom and conveniency adde , 
he of alter, and evn retract as he {hould fee caufe, 
sediadll T thought fit to write them as if they were 

wade on the Work of another. 

The Author hopes, That the Equitable Reader confidering 
that the following Particulars touching Fluidity and Firmue/s 
were firft written but by way of Annotations upon the begin- 
ming of the above-mentioned Efvay, will excufe the unaccurate- 
nefs of the Method, as afault {carce evitable on that occafion. 
It is alfo hop'd, that if the Reader will remember, that he was 
told inthe Preface tothe newly-mention'd Ejay, that uzoft of 
thofe whom togratifie, That Treatife and the enfuing Nokes on 
zt were written, were addicted to the Epicurean Philofophy 3 
The Authors Explicating things chiefly according to the Ato- 
wmical Principles will not be thought firange, nor be lookt upon 
asa fure Argument of his being wedded tothe particular opi- 
nions wherein the Atomifts differ frou other modern Natura- 
lifts 5 efpecially, fince he has onfome occaftons plainly enough 
“7Y . i#ti- 
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intimated the contrary, by propofing, together with the Atomi- 
cal ways of refoluing a thing, another Explication more agree- 
able to the Cartefian, or fome other moderuz Hypothefis. 

The folowing Trad was entitl'd a Hiltory of Fluidity and 
Firmnefs, becaufeindeed the having fet down Experiments 
and other matters of fact relating to the Subjects treated of, 
¢s the Main. though not theOnly thing the Author dares pre- 
tend'to have done init. And he ftiles the Hiftory as it now 
comes abroad. Begun: Partly, becanfe he would invite abler 
Pens to contribute their Obfervations towards the compleating 
of what he isfenfible he has but begun; and partly becanfe he 
may hereafter, if God permit, do fomething of that kind bim- 

elf. 

pe lastly, the Author, though tronbl'd that he can do it, 
dares not but Advertife the Reader, That fome Pages, partly a 
little after the beginning, and partly about the middle of the 
following Treatife, having been loft through the negligence or 
miftake of hin to whofe Care the fheets whereon it was writter 
were committed 5 he fears he has not been able, otherwifée 


than very lamely and imperfectly, to repair that lofs out of his 
Memory. | 


Fluidity and Firmnefs. 


The Firft Part. 
of FLUIDITY. 


SECT. I. 


rgigd Hether Philofophers might not have done 
 betterin making Fluidity and Firmnels ra- 
ther States then Qualities of Bodies, we will 
aye not now examine. But under which foever 
<@ of thetwo Notions welook upon them, ‘tis 


nifeft enough, that they are tobe reckon'd amongit the 
ffections of the Conventions or A flociati- 
ons of feveral particles of matter into Bodies of any cer- 
tain denomination, there being {carce any diftin portion 


of matter in the World that is not either Fluid, orelfe 
a iek Stable 


ma 
moft general A 
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Stable or Confiftent. And therefore, I prefume, it may 
be well worth while to confider what may be the general 
caufes of thefe two States, Qualities, or Affections of Mat- 
ter; andto Try whether by affociating Chymical Expe- 
riments to Philofophical Notions, there may not be given 
at leaft a more Intelligible and more Practical of both 
thefe Subjects, than has been hitherto afforded us by the 
Dottrine of the Schools, which is wont to appear very un- 
fatisfatory to difcerning Men 5‘ many of whom look upon 
what is wont to be taught by the Peripateticks, concern- 
ing Fluidity and Firmaefs, as well as other Qualities, to be 
partly too general to teach us much, and partly too ob- 
{cure to be underftood. And that which at prefent in- 


Vites-Us to this Enquiry is, chiefly,that fome Circumftances. 


of our Authors Experiment, touching Salt-Petre, may af- 
ford us fome ufeful affiftance in our defigned fearch. For 
though the chief Phenomena and Circumttances of the 
Experiment may be thought principally to refped Flui- 
dity 5 yet fince that and Firmnef are contrary Qualities, 
and fince it is truly, as wellas commonly, faid, That con- 
traries furvey'd together ferveto illuftrate each other, it 
may reafonably be hop’d, That the Light which the cir- 
cunntances juft now related to may give to the Nature of 
Fluidity, may facilitate the Knowledge of that of Compatt- 
nefs- neverthelefs, we hall often be oblig'd to treat of 
thefe two qualities together, becaufe the Experiments w 
are to produce do many of them relate to both. 3 
SECT. U,. 

A Body then feems to be Fluid, chiefly upon this ac- 
count, That it confifts of Corpufcles that touching one ano- 
ther in fome parts only of their Surfaces (and fo being in- 
contiguous in the reft) and feparately Agitated to and fro, 
can by reafon of the numerous pores or fpaces neceflarily 
left betwixt their incontiguous parts, cafily glide along 
each others fuperficies, and by reafon of their motion aa 
ule 
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fufe themfelves, tillthey meet with fome hard or refifting 
Body 3 to whofe internal furface,by virtue of that Motion, 
their Smallnefs,and either their Gravity,or fomething Ana- 
logous or Equivalent toit, they exquilicely, as to fenfe,ac- 
commodate themfelves. 
SECT. Ill. 
What notion Epicurus, andthe Antient Atomitts his fol- 
lowers, had of fluid Bodies, may be learn’d from thefe 
Verfes of his Paraphraft Lucretins - 


Illa autem debent ex levibus atque rotundis 

Effe magis, fluido que corpore liqnida conftant. 

Nec retinentur enim inter fe glomeramina queque, 
_Et procurfus item in proclive volubilis extat. 


And indeed, it is probable enough that in divers Liquors 
the little furfaces of the component particles are fmooth 
and flippery, and that their being fo does much {facilitate 
the gliding of the Corpufcles among themfelves 3 and con- 
fequently, the Fluidity of the Body they compofe, Nor 
is it tobe deny d, that the Spherical figure of fuch Corpuf= 
cles may alfo conduceto their eafie rouling upon one ano- 
ther: but thereare divers other figures which may make 
the little Bodies indowd with them voluble enough to: 
conftitute a fluidfubftance. And the other qualities to 
be met with in divers liquid fubftances, and even in water 
it fel and Oyl, {eem to argue their parts to be otherwife 


_fhap'd, and thofe fluid Bodies which are not Liquors, as: 


Air and Fire, feem to be compos’d of particles not all or 
moft of them round, but of very various, andfometinies of 
very irregular figures, and yet that fuch Bodies deferve to 
be call’d fluid. ones, will be manifeft anon: And that they 
make a much more confiderable part of the Univerfe than 
thofe that are wont to be call’d Liquors, may be argu’d 
from hence, that except the Earth, the Plancts, and per- 
haps: 
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haps too the fixt Stars, the reft of the World,as vaftas it is, - 
feems to confit chiefly, ifnot only, of an Atherial, thin, 
and fluid fubftance, as may appear (to omit other argu- 
ments) by what latter -Aftronomers have obferv’d con- 
cerning the free and unrefifted motion of fiich Comets as 
have bya Trajection through the ther, for.along time 
wander’d through the Celeftial or Interftellar part of the 
Univerfe. : . 
SECT. IV. 

Andherelet us obferve, that ’tis not neceffary to the 
Fluidity of a Body, nay, nor to its appearing fluid to the 
Eye itfelf, That the Corpufcles it confifts of be crowded 
as clofe together as they are wont to be in water, and other 
bodies that are commonly lookt uponas the only Liquors. 
Forthough a parcel of matter no bigger than a grain of 
Corn, being rarify'd into fmoak, will poffefs an incom- 
parably greater {pace than it did before;and though, if aBo- 
dybe further rarify'd into flame, its expanfion will be yee 
much greater. yet both fmoak and flame may be fo or- 
der’d, asto appear like Liquors. We have practis’d di- 
vers ways, to make the fumes of Bodies acquire a vifibly- 
level fuperficies like water; but the eafieft, though not 
perhaps the beft, is this, (part of which I remember [have 
{een perform’d as a kind of trick bya very ingenious Per- 
fon.) The mouth being fill’d with the {moak of Rofemary 
(that happening to beat hand when I made the Experi- 
ment) if this fmoak be plentifully blown into a glafs Pipe 
of an indifferent fize, and open at both ends; and if when 
‘tis well fill’d with fmoak, the lower end be prefently 
flopt, and the glafs be kept ftill a while in an erected po- 
fture, the fumes will fettle by degrees toa level fuperficies 
like water: fo that, though you gently incline the Pipe 
any way, the upper furface of the {moak will neverthe- 
lef{le quickly grow parallel to the Horizon. And if the 
glafle be further (but {lowly )made to ftoop,the fmoak will 
feem to rundown ina Body like water, whilft it continues 

in 
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inthe Pipe, though when it is come to the lower end of 
it,inftead of dropping downlike water, it will commonly 
rather flye upwards and difperfe it felf intothe Aire. And 
as for flame, I fore-fee I fhall ere long bave occafion to 
mention an Experiment, whereby I have fometimes en- 
deavour'd to fhew, that ev’n two contiguous flames, as ex- 
panded Bodies as they are, and as open as their Texture is, 
may like vifible Fluids of a differing kind retain diftinct: 
furfaces. 
SECT. V. 

But inftead of Examining any further,how many Bedies 
are or may be made vifibly to appear fluid ones 5 let us now 
refame the Confideration of what it isthat make Bodies 
fluid ; efpecially, fince having intimated fome of the Rea- 
fons; why we are unwilling to Confine our felves tothe 
Epicurean notion, we hope it will the leffe be diflik’d, that 
we thought fitto make fucha defcription of a fluid fub- 
ftance, as may intimate, that we conceive the conditions of 
it to be Chiefly thefe Three. | 

The firft is the Littlenefle of the Bodies that compofe 
it : For in big parcels of matter, befides the greater ine- 
qualities or roughnefies that are ufual upon their furfaces, 
and may hinderthe eafie fliding of thofe Bodies along one 
another 3 and befides that diverfe other Affections ofa 
fluid Body cannot well belong toan aggregate of grofie 
Lumps of matter 5 befides thete things, I fay, the bulk ic 
felfisapt to make them fo heavy,that they cannot be agita- 
ted by the power of thofe caufes (whatever they be) that 

make the minute parts of fluid Bodies move fo freely up 
and down among themfelves: whereas it would fcarce be 
believ’d, how much the fmallnefie of parts may facilitate 
their being eafily put into motion, and kept in it, if we 
were not able to coufirme it by Chymical Experiments. 
But we fee that Lead, Quick-filver, and evn Gold it felf, 
though whillt they are via fenfible bulk,they will agua 
| in 
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fink to the bottom of Aqua Regis, or any other fuch Li- 
quors yet when the Aexftruum has corroded them, or 
fretted them afunder into very minute parts, thofe minute 
Corpufcles grow then fo much more capable of agitation 
than before, that quitting the bottom of the Liquor, they 
are carrid freely every way, and to the top, with the af- 
fociated parts of the Liquor, without falling back again 
to thebottom. Nay, we fee that ponderous and mineral 
Bodies divided into corpufcles {mall enough,may be made 
fo light and voluble, as to become Ingredients ev'n of di- 
{till’d Liquors; as we may learn by what fome Chymifts 
call the Butter, others ( fimply ) the Oyle, and others the 
Oleum Glaciale of Antimony, which though it be after 
Rectification avery limpid Liquor, yet does in great pare 
confift. of the very Body of the Antimony, as may appear 
(not to mention its weight ) by this, that’tis moft eafie to 
precipitate out of it with fair water {tore of a ponderous 
white calx,reducible by Art to an Antimonial glaffe. Nay, 
wemake a Adenftruum, with which we can eafily at the 
firft orfecondDiftillation bring overGold enough to make 
the diftill’d Liquor appear and continue ennobled with a 
Golden Colour. _ | 

And to fhow yet more particularly,that great Bodies are 
too unwieldy to conftitute fluid ones; We may further ob- 
ferve, how as well Nature as Art, when either of them 
makes Bodies of confiderable bulk fluid, is wont in order 
thereunto,to make a Comminution of them,as we may ob- 
ferve in divers Examples. 

SECT. VI, 

Thus we feethat inthe ftomacks of Dogs, Nature, to 
reduce Bones into thofe fluid Bodies, Chyle and Blood, 
does by fome powerful and appropriated juice, ( whether 
belonging to the Stomack it felf; or thrown out of the 
Arteries in the paffage of the circulating Blood ) diffolve 
them into parts {0 minute, that the acuteft Eye would not 
tempt 
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tempt a man to fufped, that fuch a Liquor naa’ ever deen, 
Bone. And that it may not be objected that this diffolu- 
tion is chiefly performed, or at leaft muft always benffifted 
by the Liquor which Animals take into their Stomachs by 
drinking ; I fhall reprefent not only that we find by~ex- 
perience how little, common water the only . ufual drink 
of Dogs, Wolves, ce. is able to diflolve bones though 
they be very long not maceratéd but boil’din it's but thae 
(if we may believe Natural Hiftorians and credible T ra- 
vellers) there are fome forts of Animals, as* particularly 
Camels, that may be brought not to-drink once in many 
days, ev'n when they travel in hot Climates. And to 
make you think this the lefs im probable, I (hall adde; that 
Tam familiarly acquainted with an Ingenious Gentleman, 
who, as himfelf and an ancient Virtuofo, in whofe houfe he 
lives, have inform’d me, does ufually drink but once in fe- 
veral days, and then no exceflive draught neither. - And 
when I afkt him how long he had actually abftain’d not 
barely from drink, but from thirfting after it? He an- 
{wer'’d,that he had once(fome few years before) continued 
about nine days without either taking or needing any 
drink; and he doubted not but that he might have con- 
tinued much longer in that ftate, if by diftempering him- 
felfone night with long and hard ftudy he had not had 
fome light inclination to take a {mall draught, which ferv’d 
him for about four days longer. And when I afkt him 
whether in that hot Summers day that preceded the even- 
ing wherein he happen‘’d to tell me this, he had not drunk 
at all? he anfwer'd Negatively. And it ‘adds to. the 
{trangene({s-of this Peculiarity,that this Gentleman is inthe 
flower of his Youth, being but about twenty two years of 
Age, and of a Sanguine and Florid Complexion. And (to 
annex that alfo upon the By) I learned by enquiry from 
him, that he {weats freely enough, as. I remember I faw him 
do, that his Diet isthe fame with other mens, without re- 
Z {training 
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ftraining him from the free ufe.of Salt Meats, and that his 
Urine isin Quantity much ‘like that of ordinary Men of 
his Age and temperament. , But to return to what I was 
faying more.generally of the Stomachical, Asenfiruum of 
Animals I {hall addeon this occafion, that to make fome 
kind of Imitation of it, I prepar'd, and do elfewhere men- 
tion and teach a certain Liquor,that Lufe, whereby I have 
in afhort time, and without fire, diflociated the parts of 
rotted or boil’d flefh, bread, fruit, ce... and pull’d thema- 
fander into very minute Bodies, whereby I have reduc’d 
fometimes one, fometimes another of them, together with 
the Menfiruum, (which needs notmuch exceed them in 
Bulk) tothe confiftencesof a fluid Body. 

We fee likewife, that-Fufion makes metalls fluid, and 
in Fufionthere is manifeftly a comminution of the melted 
Body,the Heat alone of Gold, Silver, or Iron, though en- 
creas d-even to Ignition, being not able to makethofe me- 
talls, become fluid, whilft they continue in maffes of any 
fenfible ‘bulk. .. To which I thall adde anon, that even 
melted Metalls may have their Fluidity encreas'd by a yet 
further Comminution of their parts. 

SECT. VII. 

And to refume here the Confideration of that very diffi- 
cult Queftion, which we,'have .elfewhere mention’d, it 
ifeems well worth: Enquiry, whenceit happens thatiinthe 
diftillation of common Salt and other faline Bodies, which 
not only are not fluid, but are hard ev’n to brittlenefS, 
there will yet be obtain’d.a perfect and permanent Liquor, 
and from fome of them a very confiderable proportion of 
it. i\Inanfwer to this Queftion it may,indeed be faid; That 
in diverfe dry Bodies, fuch as Harts-horn, Wood ,and 
Bones, committed to diftillation, the fre does no more 
than feparate the aqueous or other liquid parts from the 
others, whérewith they were; blended-in the Concrete, 

-and bring them.togetheriintosthe: Receiver, where they 
| : convene 
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convene intoa Liquor.’ But befides that this 1¢ {elf is per- 
haps more eafily faid than prov‘d; it does not reach the 
propounded’ Difficulty: For with what probability can 
it be affirm’d of Bodiesthat have been already calcin’d-or 

melted? fuchasare the red'Calxof Vitriol, and flux’d Sea 

Salt, &c. which yet afford Liquors, though their aqueous 
and other loofer parts have been already driven away by 
a {trong fire before'their being expos'd'to diftillation. 
have fometimesthen confider'd, whether it may ‘not feem 
lefs improbable to conjecture, that the vehement agitation 
produc'din fuch Bodies by the violence of Heat, doesboth 
divide them into minute Corpufcles, and’ drive over 
{warms of them into the cold Receiver, where loofing 
their former vehemence of agitation, they are reduc’d in- 
toa Liquor, chiefly, (for would not exclude concurrent 

caufes) by reafon that the fire happen’d to rend the Con- 

crete into parts, by their extreme littlenefs, or their fhape, 

or both, fo eafie tobe tumbled up and down, ‘that’ the’ 
wonted agitation of the Air, propagated by the interpos’d 


Bodies or Medium; orelfe that the fame caufe, what- 


ever it be, that gives the Air its wonted agitation, is able 
togive fuch minute Corpufcles enough of it to keep them 
fluid. 
SECT, VIII. 
That there is conftantly in the Air a various motion of 
the {mall parts, will be anon declared. That alfo fome 


Bodies will be kept fluid by a much lefs meafure of agita- 


tion than is requifite to others,feems probable from hence, 
That Wine will continue a Liquor in fuch a languid 
warmth ofthe Air, as will’ not keep the parts of water 
moving, but permit them to reft in the form of Ice. And 
in cold Countries, where Wine it felf would congeal, (as 
Thaveby Art made itdo here in Exgland) ‘tis obfery’d, 
that though the more aqueous parts willby the lofs of 
their motion beturnd into Ice, yet the more fubtil and 

L2 {piri- 
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fpirituous parts remain unfrozen’; and fo. do diverfe other 
Liquors, (efpecially.Chymical) of very fubtiland volu- 
ble parts. And the Corpufcles that chiefly compofe that 
Body which is properly call’dthe Air, though it appears 
by weather-glaffes that Cold may very much contribute 
to condenfe it, (that. is, to occafion the approach of its 
partsto one another, or, reduce them toa clofer order ) 
have not been obferv’d to be frozen by any degree of cold 
whatfoever 5 which feemsto proceed from hence, that by 
reafonof their extream littlenefs , (not excluding their f- 
gure) there cannot be fo little of agitation about the 
Earth, as not to be fufficient to continue a various motion 
in fuch very minute Bodies, and confequently to keep 
them fluid. | 
Now, That likewwe it 1s poflible that a faline Spirit 
fhould confift at leaftin great part of very minute grains 
of Salt; we elfewhere declare, where ‘tis taught, that 
a Sal-Armcniack may be made by Spirit of Urine 
and Spirit of Salt, as the common Sal-Armoniack is 
made with crude Salt + and therea way is alfo fhewn, how 
thefe two Salts, (the Urinous and the other) as f{triGly as 
they are united inthe compound, may be readily divorc’d. 
And agreeably to this! obferve, that as according to what 
I elfewhere note) a common 4qxa fortis may be enab}>J to 
diflolve Gold, (on which of it telfit will not faften) bythe 
addition of Spirit of Salt; fo L find that common crude 
Salt barely diffolv'd in it, will give it the-like power of 
workingupon Gold. . Nay, [have try’d that crude Nitre 
diflolv'd in good Spirit of Salt,, may make it ferve for an 
Aqua Regis. And 1 remember con this occafion, that having 
enquir'dof the moft noted Perfonin Holland for thedi- 
ftilling of corrofive waters, what was the greateft propor- 
tion of diftill’d Liquors that ever he was ableto obtain 
from Sea Salt; he(thougha man not givenfo much asto 
boafting )afirmed to me, that by ufing inftead of the ordi- 
nary 
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nary Capnt mortunn, asBrick-duft, Sand, &c: (that Chy- 
mifts are wont to minglé with Sale before they diftilit) a 
certain whitifhclay, he had fometimes brought over al- 
moft the whole body of Salt intoa Liquors; infomuch 
that from.a pound of Salt he could draw, and that without 
any’ extraordinary trouble or degree of fire, fourteen 
Ounces of Liquor. ~And when, becaufe I fufpected that 
much of this might be water forc'd from the clay mingled 
with the Salt, I enquired: whether he had ever dephlegmed 
this Liquor; He-anfwered me, that he had purpofely 
doneit; and fometimes found no lefs than about twelve 
ounces of it tobe ftrong rectify’d Spirit: -which brought 
into my mind that almoft incredible paflage of Beguinus, 
who fomewhere teaching the Diftillation of another Salt, 
addes to the end of his Directions, That if you have 
wrought well, you fhall ger from a pound of the matter a 
pound of.Spirit. But becaufe fromiall thefe Liquors di- 
{till'd from fuch kind of Salts,’tis poflible either by Redi- 
fication or fome more Philofophical way to obtain a por- 
tion of phlegm or water, Ileave it to further Enquiry, 
whether or no the Fluidity of thefe diftill’d Liquors may 
not in diverfe cafes be in part further’d bythe mixture of 
fome particles of an aqueous nature, (fuch being fit to 
make Diffolvers and vehicles for Salts) which may not ab- 
furdly be fufpected to have been produc’d by the action of 
the fire upon the Concrete committed ‘to diftillations if 
we allow with that famous Chymift Helwont, That by 
the Alchaheft all grofs Bodies may be totally, and that 
without it, evn Oyleand Sale may in great pare, (and chat 
without Additaments) be reduc’d into infipid water. 
: SECT. IX. 

We thall anon, (when we come to treat of Firmnefs) 
mention owr having made a certain fubftance fo difpos'd to 
Fluidity, that it may be made to change the {table confi- 
ftence fora liquidone, by fo fmallan Agitation, \as uly 
the 
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the Surplufage. of that? which the  ambient’Air is'wont to: 
haveabout the middle even’ of a: Winters day, above what 
it hath 1m thefirft or latter part of it.» Nay, we have 
made ev na Metalline Salt or Vitriol, capable of this pro- 
clivity to liquefaction, of which: we have unqueftionable 
witoefles. -Andtherefore, itneed not appear incredible, 
that other heaps or aggregatesiof Corpufeles;much lighter 
than thefe, though heavier than thofe of the Air, may 
have all their parts fomioute and fitted’ for motion, that 
the wonted agitation of the:Air may not only about noon, 
but at all other times of the day keep themiin motion, and 
thereby inthe ftate of Fluidity, 
SECT. X. 

And here I muft adde, that ‘twas not altogether with- 
out caufe that E lately took notice of the fhapes as well as 
the fizes of Bodies, in reference to their fitnefs to confti- 
tute fluidones.. For though Ibe not fire but that ia thofe 
Bodies, as Sal-Armoniack, Antimony, @c. which are by 
the fire fublim’d into flowers rather than diftill’d into Li- 
quors, the magnitude of the component Corpufcles may 
nat be a hinderance to the F luidity: of the Body they con- 
{titute: yet this feems as probably referable totheir fi- 
gure, unapt for the requifite motion, as totheir bulk. And 
{ have fometimes made to this purpofe this Experiment. 
That by flowly dittilling Oyl-Olive per fe ina glafs Retort, 
(plac’d in Sand) I found, asi expected, that aboutthe 
third part of the Oyle, which was driven over into the 
Receiver, did there coagulate into. a whitith Body almoft 
like Butter. Sothat although it feem'd manifeft by the 
{trong fmell and very piercing tafte of this white fubftance, 
‘that the Oyle which affordedsit had its particles, as it 
were, torn in pieces ; and though diftillation be wont to 
obtain Liquors ev'n from confiftent Bodies ; yetin our 
Expe1iment of a concrete that is naturally fluid, the di- 
{till'd Liquor it felf proves not to be fo + of which no 


caufe 


Cars d 
eaufe feems more obvious, than:that the newly-acquired 
fhape of the diflipated parts,of the Oyly Corpufcles makes 
them unfit for motions either Abfolutely {peaking, or at 
leaft in Refpect.of one;another, ‘by making them lefs pli- 
ant than formerly, or giving them a figure more eafie tobe 
entangl'd with the neighbouring Corpufcles, or elfe by 
making their furfaces lefs f{mooth and flippery than be- 


fore. 


SECT. XI. 

But.to return thither whence we have digrefs'd,. and 
mention fomemore familiar Examples of the Conducive- 
nefs of the fmallnefs of a Bodies disjoyned partsto its Plu- 
idity, we may take notice, that-of Bodies that confift of 
incoherent parts,,and aremade -up, as it were by Aggre- 
gation, thofedeceteris partibus, intheir being pour'dout 
moft refemble.Liquors, that are the fmalleft.; as would ap- 
pear upon the emptying of feveral Sacks, the one of Ap- 
ples, ; the other of Walnuts, the third of Filberts, the 
fourth of Corn, the fifth of ;Sand, ‘andthe fixth-of Flowre. 

‘Confectionersalfo, Cooks, and others thatmake much 
ufe of whites of Eggs,willeafily reduce thofe clammy and 
vifcous Bodies ‘intoa thin and fluid fubftance, to which 
for its affinity with water many give the fame name: and 
yet this difference of Fluidity being effected:only by long 
and skilfully beating the mafs with a whiskjor even witina 
fpoon, feemsto be. produc’d but by pulling afunder the 


-parts, (which perhaps before were long and fomewhat 


twin'd) and breaking them into fhorter or leffer, and:ccn- 
fequently more voluble ones. And I vemember, [have 
feenagood quantity of that jelly that: is fomerimes found 
on the ground, and by the Vulgar icall’d a Star-fhoot; asif 
it remain’d upon the.extinétion of a falling Star, which 
being brought to an eminent Phyfician of my ‘acquain- 
tance, he lightly digefted it ina well-ftopt glafstor along 
time, and by that alone: sefolv.d: it into '@ permanent:Li- 
quor, which he extols asa {pecifick to be outwardly ap- 
ply'd againft Wens, SECT, 


(176) 
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And here we will fubjoin an Obfervation afforded us by 
the Art of Cafting, which has fometimes:yieldéd'uis a ‘not 
unpleafant Dwerfion. 1: "Tis obferv'd then by Gold“{iniths 
well vers’duinthat/Art; Cand “has been recommended ‘to 
me by an) Artificer eminently skilful in it) #9 one of the 
chief Remarques belonging to it; that when any fiich cu- 
rious work of Silver is to be caft, as requires that the im- 
prefiion of hairs or very {lender Lines be taken off by the 
Metal, itisnotenough thatthe Silver be’barély melted, 
but it muft be keptia confiderable while in a’ {trong fuli- 
on: For if it be too foon pour'd out, the figure it will 
make willbe but blunts whereas ifitbe kept a compe- 
tent time in Fufion, the matter becoming thereby more 
Liquid as well as hotter, will be thin enough to rtf into 
the fmalleft cavities of the Mould, and fo receive a figura- 
tion ev'n from the delicateft of them: Whence it may 
probably be deduc'd, that fome Bodies, already fluid'may 
by afurther comminution of their parts beimade yet more 
fluid, The like increafe of Fluidity may be obfetv’d in 
{ome other fluid Bodies, efpecially unétuous ones, as Tur- 
pentine, Oyle, Gc. when heat begins to break as well as 
agitate their parts. 

I may elfewhere have occafion to mention, how by ‘the 
operation of the fire the Cryftalline Salt of Urine may be 
reduc'd without’ Additamentsto a‘ftrong and ponderous 
Liquor: thoughin this, as perhaps alfo in fome of the for- 
mer Inftances, ‘tisnotunlikely that (as we may hereafter 
more particularly declare) there may concurre to the prc- 
duc'd change of confiftence fomealterationin the figure of 
the Corpufcles whereof the firm Body confilted. 

Andif that be true which Helwont infeveral places af 
firms of his prodigious Liquor, Alkabeft, it is poffible to 
turn Plants, Animals, Stones, Minerals, Metals, or what- 
ever kind you pleafeiof confiftent Body here below} into a 

‘s, 90 01 | Liquor 


C1771) 


Liquor equiponderant to the refolv’d Concrete : which. (if 


granted) {eemsto argue, That the moftfolid Body by be-, 


ing divided intoparts {mall enoughto be put into motien, 
by the canfes that keep thofe of water. and’ other Liquors 
in agitation, may become fluid Bodies. -.And this. Intima- 
tion I fhaltadde forthe fake of Philofophers, that barely 
by long Digeftions, (and much more if they be help'd by 
feafonably-repeated Diftillations) in exactly ftopt Vefiels, 
and adue degree of heat,there may be made in'the parts of 
many Bodies,both Vegetable and Animal,fo great.a change. 
from the ftate of confiftence to that of, Fluidity, as thofe 
that contenting themfelves with ordinary courfes of Chy- 
miftry, have not had a peculiar curiofity for. tryals of this 
nature, will not be forward to expect. } | 
| SECT. XIfl. 

The Second of the above-mention‘d three €onditions is, 
That there be ftore of vacant fpaces intercepted betwixt 
the component particles of the fluid Body,or at leaftabout - 
thofe of them that are fuperficial: for without,this there. 
will not be room for each of the Corpufcles to continue its 
agitation upon the furfaces of the neighbouring ones; and. 
there would be no Ceffion of any,becaufe there would be 
no place unpofleft for theimpell’d Corpufcle to. be re- 
ceivedin. But when I {peak of vacant fpaces, ordinarily, 
(if not always) requifite to be intercepted betwixt the par- 
ticles of fluid Bodies ; I intend not to determine whether 
or nofuch {paces fhould or may be vacuities properly fo 
call'd5; it being commonly fufficient to this fecond Condi- 
tion of a fluid’ Body, -that.in the little {paces intercepted 
between thofe that either are, orat leaf{t are confider'd as 
folid parts, there be none but fuch as will eafily yield to 
them, and cannot confiderably refift the freedom of their 
motions. id 4 ami ative Tiere 

Which being premisd to:keép this Condition. from be- 
ing miftaken, we may in confirmation of it take notice 

, Aa — how 
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how Snow, which at its firft falling is of a loofe and open: 


texture, does eafily yield to the impreffions of thé hand: 
But when by being ftrongly comprefs'd: and form’d into. 


Balls, the lictle Icey bodies it'confifts of are brought into a! 


clofér order and many of them thruft into the little {paces 
formerly poffeft only bythe yielding Air, they become 
unable'to give way tothe motions of our hand as before, 
but-compofe a hard andrefifting Body. | We feealfo, that 
when water is ftrongly forced into and kept compreffed in 
a Bladder, fo that its exteriour particles: have not about. 


them as before the yielding Air to give way-tothem,when. 


they fhould according totheir: wont {well about the fides 
ofthe Bodies that endeavour to prefs ‘it inwards, it emu- 
lates a hard. body, and’ refifts fuch motions as otherwife 


it would readily yield.to;.unlefs amore eafie Ceflion: 


be occafion’d by.the Retching ofthe moiften’d Bladder ie 
felf.. : 

And: chufé toinftance ina Bladder diftended with wa- 
ter, rather than in one fullof Air, becaufe, though this 
latter will ‘alfo emulatea hard Body, yet in this café the 
tention of the Bladder would perhaps be afcrib'dto akind 


of Spring, which diverfe Experiments have taught us to- 


belong to the Air whence it might be faid, that fince the 
enclos’d Air will fuffer it felf tobe thruft inward a good: 
way,though it will quickly when permitted flye-out agains 


the hardnefs of a well-blown Bladder proceeds not from: © 


want of the rooms requifite tothe Ceffion of the aerial 
Corpufcles, but tothe motion of Reftitution natural to 
them, when like an innumerable company of little Bows or: 
Springs, being bent by theforce that comprefles the fides 
of the Bladder, they do as foon as it is taken off ftretch 
themfelves out again (fome one way, fome another) as far 
asis permitted them by the imprifoning bladder;, whic 

they thus every way keep ftrongly diftended. iit? 
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But this having ‘of vacant {paces or fome yielding matte: 
about the Corpufcles of a fluid Body, feems requifite to 
its being fo, but as what ina School-term one may call a 
Removens prohibens, Imean, only asit obviates that impe- 
diment to their motion, which: exquifite fulnefs may be 
conceiv'd ‘to give to'the various’ glidings amongft ‘them: 


felves of the parts of a Body fuppos'd to be perfettly of the 


fame hardnefs or foftnefS, or, if you pleafe, altogether e- 
qually difpos’d or indifpos’d to yield to one another. And 
although in fach Bodies, as Water, Wine, Oyle, Quick- 
filver, and the like, ‘that are’'generally agreed upon tobe 
fluid'Liquors, it willl prefume be granted, that this fe- 
cond Condition we have been{peaking of may take place ; 
yet f will not fay that "twere altogether abfurd to quefti- 
on, whether there may not bea portion of matter confift- 
ing of partsfo minute, and fo agitated, and confequently 
fo eafic to be cither crumbl’d into yet {maller parts, ‘or 
{qQueez'd into any figure as occafion requires, that they may’ 
inceflantly‘change places among themfelves, and thereby 
conttitute a moft fluid Body, without any vacuities, re- 
ceptacles, or yielding matter about them, unlefs pérhaps 
it be about the exteriour parts of thofe of them that from 
time to time happento be the fuperficial Corpufcles of 
this thinneft Liquor. But though we have faid, that this 
may be queftion’d without abfurdity, yet it will not fo 
much concern us in this place to examine whether the 
affirmative may be rationally maiatain’d, as to proceed to 
confider what is farther requifite to that ftate of matter 
weare now treating of, efpecially the Qualification yet 
unmention’d feeming to be'the principal of all. 

| | SECT. XIV. ‘ Sng 

“Por the Third and Chief Condition of a fluid Body is, 
that the particles it confifts of be Agitated Varioufly and 
Apart, whether by their own innate and isherent motion, 
or by fome thinner fubftance that’ ‘tumbles them about in 
Aa 2 its 
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its paflage through them. .. For this feems to bethe main 
difference betwixt folidiceand fluid Water, “that inthe,, 
one the parts (whether by any newly acquir’dtexture, or 
for want of fufficient heat to keep them in motion) being: 
at reft again{t one another, refift, pentyl, lay dl of our, 
fingers to difplace them, to.which in the.other the parts be- 
ing already. in motion eafilyigive way.. For, whereas in the . 
Ice, Baas part actually atreft muft by the Law of Nature 
continue fo, till it be put out of it by an external force'ca- 
pable co furmountits refi{tance toa change of its prefent 


ftate s in Water each; Corpufcle. being actually (though 
but flowly),mov'd, we need not begin or produce anew: 
motion in it, but only byafsor dire@ that which it hasal-. 
ready, which many familiar Inftances manifeft to be a 
much. eafier.task.. From this Agitation of the {mall parts 
of Liquors.-it comes to pafs, that thefe little Bodies, to: . 
eontinue-their motion,do almoft inceflantly change places, ) 

and glide fometimes over, fometimes. under, and fome- 
times by the fides of one another. Hence alfo may be: 
render’d.a reafon of the foftneis of fluid Bodies, that is,” 
their yieldingto thetouchs for the particles that com- ° 
pofe them being fmall, incoherent, and varioufly mov'd, 
it canbe nodifficult matter (as we lately intimated). to 
thruft them out of thofe places, which being already in 
motion they were difposd to quit, efpecially there being: 
vacant-rooms at hand, ready toadmit them as foonas they. 
are difplac’d. And hence it likewife happens, that, thefe 
little Bodies muft be very eafily moveable any way upon 
the motion of the mafsor Liquor which they compofe;, 
and that being very. {mall, and moving fo many ways, they 
cannot but (according to: Aréftotie's Definition of things 
fluid) be very unfit'to bound themfelves, but very; eafieto 
be bounded by any other firm Body; for that. hinders 
them from fpreading any further: and yet, to, continue 
sbeir vatious and diffufive motion as-much..as.they.can , 
piel : Cefpectally 
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Cefpecially their, gravity,, atJeaft;here, abont the Earth, e- 
qually deprefling and, thereby levelling ,as to fenfe, their 
uppermott fuperficies.) they muft neceflarily move to and 
fro, till their progrefs, be ftopt by, the, internal farface of 
the Veffel, which by terminating their; Progrefs Cor Moti- 
on toward the fame part) does confequently,neceflitare the — 
Liquor thofe little: Bodies .compofe, to. accommodate. it 
felf exaGly(for ought the Eyeas ableto difcern tothe con- 
trary_.) toits ownfigure,) : 
| nS LO Bohs wits 

This fhort.and. general , Account.of Fluidity. may..we 
hope be as.well further explicated and illuftrated, .as. con- 
firmed, by the following Inftances and, Experiments, and 
therefore we fhall forthwith proceed to Them. 

And it will be fit to. mention in the firft place thofe that 
are afforded us by the Body. our, Author treats of, Salt- 
Batre, they having occafioned our writing about this Sub- 
ject. whe Ye) ar Mio 46." 

Salt-Petre then may be. made fluid two feveral wayes 
either by, or without a Liquor. 

By the interventionof a, Liquor it -puts onthe form ofa 
fluid Body, when, being diflolv'd in, .water.or aqueous 
juices, it isnot by.the Eye diftinguifhable fromthe folvent 
Body, and appears as fluid as. it 3 which, feems to proceed 
from hence, thar the agitated particles, of she. water pierc- 
ing into the joints or commiflures.of the Corpufcles of the 
Salt, do disjoyn them, .and, thereby diyide-the, Nitre,into 
parts fo {mall, that it is eafie for, thofe of the.water, where- 
with they.areaflociated, not only to, fupport them, but 
move them toand fro? whence,it comeste pals, that thefe 
Particles. being fo {mall, and fwimming fome, onc way; 
{ome anotherin:the ytelding body of water,. make no fuch 
refiftance again{t the motion cither of a mans hand or other 
external Body that f{trivesto difplace them, asthey did in 
their faline form, Sit ii olewenks + G ; 
we 
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But that with much lefy Liqtiora Nittous body may be’ 
-rendred fluid, ‘may appear to him! that’ fhall expofe fuch 
fix'd Nitreas our Author teaches to make, tothe moilt Air 
ofa Cellar : For thereit will run per deliguium, (as Chy- 
“mmifts {peak ) into a Liquor, which Confifts @f ho more aquie- 
ous ‘Particles than ave néceffity to keep the {aline’ Gnes 
Cwhich feem tobe ‘much finaller ‘than théfe of unanalyz'd 
Nitre) in the agitation requifité to Fluidity, Hie. 
SEET. XVI. 
And hence we may proceed to confider, what Fluidity 
‘Salt-Petre is capable of without the intercurrence of a Li- 
quor :'and this may be'two-fold,*’ For firft, ifit be beaten 
into an impalpable powder, this pawder, when it is pour’d 
out, will emulate a Liquor, by reafon that che fmallnets 
sand incoherence of the parts do'both make them eafie tobe 
put intomotion, and make’the pores they intercept fo 
‘{mall;that they fem not at 4 diftance’té interrupt the uni- 
‘ty or continuity of the Mafs or Body. But this is butan 
‘imperfect Fluidity ,’both becaufe the little grains or Cor- 
pufcles of Salt, though eafily enough moveable, aré not al- 
waiesitvactual motion 5: and becaufé'they continue yer fo 
big, that both’ they ‘and the fpa¢es’ ‘intercepred’ betwixt 
‘them are, near at hand, perceivable by fenfe. But if with 
a {trong fire You melt this powder’d ‘Nitre, then each of 
the faline Corpufcles being fab-divided into I kadw not 
how many othéts,and thefé infenfible parts being varioufly 
agitated by the fame heat)’ (both ‘which may appear by 
their oftentimes piercing the Crucible after fufion, where- 
‘in they lay very quietly before ic) ‘the whole body will 
appeara perfect Liquor, and be thought fuch by any Be- 
holder that fhall jidge of ir but by the Eye: and flich al- 
fois the Fluidity of melted ‘metals, in which: ‘when they 
dre brought to fufion in vaft quantities, I have feen the fur- 
face wav'd like that’ of boyling water, and fometimes par- 
eels of Liquor thrown up a pretty way intothe Air, And 
: not 
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not only Fire and other ‘actually. and manifeftly, hot Bodies 
are able to make fome hard ones fluid, but it. {eems, alfo 
that fome bodies may, be brought to, Fluidity -by) others 
which to the touch. appear cold, ‘if they, be-bur.fitted ita 
change the om of the hard body, and’ put its inflected 
parts into a convenient motion; as may be feen in the 


. Chymical Experiment of turning the'brittle body of Cam- 


phire into an Oyl-for the time; by, letting it lyejupon Aqua 
fortis, which, perhaps bends and comiplicates, ‘the formerly 
rigid particles, and puts them intofuch a motion, that 
they doas well glide along as fomewhat twine about each 
other. And I further try'd, (not having found it’ menti- 
on'd by.the Chymifts) that Camphire may. by .a-dexterous . 
application. of heat be brought in clofe,glaffes both to flow 
and to boyl. almoft likeOyl. “Tis true,-that.thefe Li- - 
quors taken from the fire quickly lofe that name,and grow 
folid again. . Busthe duration of, a thing isnot alwaysne- - 
ceflary to denominate.it fuch;; for the Leaf of a Tree, for - 
inftaace, whilft.it flourifhes; may be as truly.green as an - 
Emerald, though the leaf will after a,while, withér and : 
turn.yellow, which the ftone will never dos and:in-cold ‘ 
Climates, where Lakes, ec. at other timesinavigable, are 
fometimes frozen fo hard, that:Garts.and»ev'n great: Ord- - 
nance may fafely, be drawn’ over:them\ Ice and water are: - 
the one a ftable, andthe other/aliquid Body, notwith- - 
ftanding that the fame portion, of matter which at one 
time fs.frozen into a hard and folid: fubftance) was a little - 
before.a fluid, Body, and (how and: then inia very fhort - 
time).willbe thaw'dintoa Liquor again.) 
| SECT. XVII. 

+ know. not whether it be requifite. totake notice, that : 
the Fluidity which Salt-Petre acquires upon fufion: by fire 
feems very. much.of kin.to: that whichis acquir'd:by folu- 
tion.in-water. .Butif-fufton be-made rather by-the Ingrefs 
and tranfcurfions of the atoms.of fire themfelves, than £0 | 

Le. 
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the bare propagation'of that motion with which the apica- 
ted particles that compofe fire’ beat upon the out-fide of 
the vefiéls that contain the matter to be melted 3 in fuch 
cafe, T-fay, both thole kinds or mantiérs of Fluidity’ newly 
afcrib’d to Salt-Petre will appear to’be c@iiged by the per- 
vafion ofa foreign body : Only in diffolution the fluid bo- 
dy-is-a Vifible and Palpable Liquor,and confequeutly more 
grofs, whereas in flifion the fluid ‘fubf{tance that permeates 
it is more’thia and fubtil; and divides it into much {maller 

parts, and fo'adds very little tots bulk. | 
SECT. XVUE | 

But becaufe fomefcruple may poffibly arife about this . 
matter from hence, ‘that the powder of Nitre, how fine fo- 
ever, feems fluid but juft whilft it is pouring out, and ev'n 
then is but very imperfectly fo 5, andthat as for fufion, that 
is wontto reducethe melted body toa néw ‘and perma: 
nent ftate,as the formerly-mention’d powder of Salt- Petre! 
which before fufion:was but'a heap'of incoherent particles, 
is by it made a folid and'confiderably hard Body: to pre= 
vent, I fayjor remove fuch fcruples, we will fet down one 
Experiment that we long fince met with, as to the(main, 
in thefhops of Stone-Cutters; which though unregarded 
by them, will-excellently#ferve to make out what we men- 
tiomit for.2: Take then‘good Alabatter, orin defect of this, 
of that white ftone which is well known to our Mafons by 
the name of Plafter of Paris; beatit-very {mall, and put as 
many pounds as:you pleafe of the finely-fearc'd powder 
into any flat-bottom’d (and firft well-heated). veflel of 
Brafs or Iron (bigger orleffer. according to the quantity 
you intend to burn -.). Encreafe the'fire by degrees till ic 
grow tobe ftrong,! and when the ‘calorifick Atoms fhall 
have in fufficient: numbers ‘pervaded the heap of powder, 
or, if'you pleafe,:when ‘the’ igneous. Corpufcles have’ by 
their numerous and brisk ftrokes upon the'veffél 'conimunt 
cated by .its means their agitation to the enclofed powder; 
and 
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and when by either of thefe ways, or both, the fire (which 
may alfo refolvefome of the more fpirituous and exhalable 
parts (whereof Diftillation has fhewn me that Alabafter is 
not deftitute) into Vapours ) fhall have put the little bo- 
dies it confifts oginto actual motion (which will be quick- 
ly done) you fhall fee it aflume the form of aLiquor, and 
boil with numerous great and confus’d waves juft likea 
feething-pot : and if, whilft it continues in this {tate, you 
ftir it with a ftick, it will not like aheap of fand, or as it 
felf would doat another time, refift the motion thereof, 
but yield thereto like a Liquor, and, like it, will feemto 
have fomething of the Nature of a coherent body 5 for by 
ftirring it any thing {tronigly near one fide of the Veftel, 
you may make the waves beat very manifeftly againft the 
oppofite partof it, And befidesall this, you may obferve 
this further refemblance betwixt this boiling matter and a 
Liquor,that there will flye up out of the Pot great {tore of 
fteams like fmoak, but that they are white, which will 
fometimes like fmoak afcend, for ought can be difcern’d, to 
the very top of the Chimney, and leave its colour upon the 
places by which plenty ofit hath paft. Befides, thofe that 
make this Experiment often, as we have taken pleafure to’ 
do, may have the opportunity to obferve, that whenthe 
Vefiel has continued fo long over the fire that: the contain- 
ed Alabafter relapfes into the form of a heavy movelef§ 
powder,by keeping.it a while longer in the heat, it will for 
ence at leaft refume the form of ‘a fluid body, and boil 
again as before, the {pirituous {teams whofe avolation pro- 
moted the Ebullition, being not yet quite {pent And 
lafily, if) when it feemsmoft a Liquor, youtake up a little 
of it, andasnimbly as'you can caft it upon a theet of white 
Paper, it will not at all wet ir, but immediately difco- 
ver itfelfto be a movelefs incoherent powder, as it was be- 
fore its being fet over the fire ; whereby it (Lhope) ap- 
pears, that a heap or aggregate of fuch little bodies as are 
Bb neither 
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neither Spherical nor otherwife regularly fhap'd, nor {mall 
enough to be below the difcernment of theEye, may, 
without either fufion or being pour’d out, be made fluid 
barely by a fufficiently ftrong and various agitation (from 
what caufe foever that proceed) of the pagticles that make 
it up, and lofe its fluidity immediately upon the ceafing 
of it. 

Thus have we feen how very much it conduces to the 
making of aBody fluid,that its{mal parts be actually mov'd. 
But whence this motion proceeds, we fhall not at prefent 
venture to determine. For thoughin the Examples newly 
mention d, and fome others, moft men willbe forward to 
afcribe the motion produc'd in the. parts of the fluidBodies 
there mention’d, to the action of the fire whereunto they 
were expos 5 yet what it is that puts the parts of fluid 
Bodies in general into the motion requifite to make them 
fuch, 1s a Queftion of which the true Refolution indeed 
were very defirable. But the full debate of it will not, I 
hope, be here expected from me, whilft Lam writing but 
Notes, fiace it would engage me to difcufs two or three of 
the difficulteft as well as the importanteft Controverfies 
belonging to Natural Philofophy. For firft, Ifhould be 
oblig’d to confider whether Motion, or a propenfity to it, 
be an inherent Quality belonging to Atoms in general,and 
not lofable by them 5 or whether all Motion is communi- 
cated by impulfe from one Body to another. And fince 
thofe that of late have taught that all vifible Liquors, as 
Water, Oy], Quick-filver, &c. owe their fluidity chiefly 
to the agitation of fome thin and reftle{s matter which in- 
cefiantly permeates them, do deduce the neceflity of fuch 
an Ethereal fubftance principally from the impoffibility 
that there can be any Vacuum properly fo call’d inthe Uni- 
verfe, wherein yet are very many {paces unpoffelt by ei- 
ther Air or groffer Bodies than it: the Examination of 
this fubtil matter would draw on the Confideration of the 


nice 
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nice Controverfies that perplexPhilofophers concerning 


_ Emptinefs,: which *twere more difficult for us to examine 


in few words, than it is neceflary for us to meddle with 
them in this place; fince not writing of the firft Principles 
of Phyfiology, but of Fluidity, which 1s but a fecondary or 
derivative quality (if I may focall it) it feems fufficient to 
give anotion of it, that we deduce it not from the unintel- 
ligible fubftantial form of the fluid Bodies, but from thofe 
fimpleand genera] Affections of Matter, the Figure, Situa- 
tion, and Motion of its fmall parts. 
SECT. XIX. 

Wherefore declining to adde any thing in this place to 
what we have otherwhere difcourfed concerning the Ori- 
gine of Motion, and the poffibility or impoflibility of a 
Vacuum 5, we will proceed to take notice that there is one 
thing more which we may learn from Salt-Petre touching 
the Nature of Fluidity, and that isthe diftinGtion betwixt 
a fluid Body and a wetting Liquor, which are wont, be- 
caufe they agree in many things, to be confounded, but 
inconfiderately enough: for though every wetting Li- 
quor be fluid, yet every fluid Body does not wet. The 
Air, the ther, and ev'n flame it felf may be properly call’d 
Fluid Bodies according tothe notion of Fluidity hitherto. 
made out, and yet will fcarce by any man be call’d Moitt 
Liquors 5 and Salt-Petre, whilft in fufion, is really a Li- 
quor, and fo is every melted Metal, and yet thefe wet not 
the bodies they touch, as do Water and other wetting Li- 
quors, which are fluid bodies with ‘this peculiar qualifica- 


_ tion, that they ftick to and moiften the dry bodies which 


they touch ( or at leaft abound with fome parts, which 
being feparated from the reft and reduced to a Liquor, 
will do fo.) And according to this notion, methinks, it 
may be conceiv'd, that the humidity of a body is buta 
relative thing, and depends chiefly upon the congruity or 
incongruence of the component Particles of the Liquor in 
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reference to the pores of thofe particular bodies that i¢ 


touches: for, fometimesthe little eminencies and pores of 


the furface of the dry body om or againft which the Liquor 
flows, are of fuch magnitudes and figure, that the particles 
of the Liquor find admittance into thofe pores; and are de- 
tain'd there (by which means they ufually foften its) and 
fometimes the pores and afperities of the dry bodies furface 
aré fo incommenturate in bignefs & figure to the particles 
of the Liquor, that.they glide.over the furface without 
fticking or adhering firmly to any part of it. This may be 
exemplifi'd in Quick-filver, which cannot be faidtobe a 
humid body in refpeé of our handsor cloaths,or of almoft 
all other bodies ofthe World, upon whofe furfaces it will 
roul without leaving any of its particles lodg'd in their 
pores, or faftn d to their little eminencies, whence it iscal- 
led by vulgar Chymifts, the water that wets not the- 


Hands; but in reference to divers Metals, efpecially Gold: 


and Tin, Quick-filver may be faid to be.a humid Liquor, 
for it infinuates it felf into their pores, and thereby molli- 
fies their bodies, as other Liquors do thofe that are moift- 
ned by them, And even water, that wets almoftall other 
Animal and Vegetable, and many mineral bodies, befides 
that it is commonly enough obfery'd to ftand in almoft 
globular drops upon Cabbage-leaves, feems not a humid 
Liquor in relation to the feathers of Ducks, Swans, and 
other water-fow!, whom Nature having defign'd to flye 
fometime in the Air, and live fometimes in. the water, fhe 
providently makes their feathers of fuch a texture, that 
they do not, Jike the feathers of divers other birds, admit 
the water, which imbib’d would make them unfit forthe 
ule of flying. And.‘tis obfervable, that upon the change 
of texture ina Liquor, it may be brought to ftick to the 


furface ofa body to which beforeit would not adhere 3 /as 


may appear by this, that though Quick-filyer alone will 
not fick to glafs, yeif there be mixt with it a due propor- 


tion 
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tion of Lead, Tin, and Tin-glafs, though 7 The Writing here 
neither of them will adhere to glafs, yer 52°75 Tisbefihe 
their liquid mixture (as we have oftentryed U/efulnejs of ixpe- 
and elfewhere * taught) readily will, even 772%" Phildfepiy, 
. 2 which fhould kave 
without the affiftance of heat-. appeared before 


thefe Specimens; 
SECT. XX. 


If it be objected, that this various agitation of the infen- 
fible parts of water and refembling bodies wherein we 
make the Nature of Fluidity. chiefly to confift, 1s but an 
imaginary thing, and but precarioufly afferted, fince by 


our own Gonfeffion they are fo fmall, that the particles 


themfelves, and more, thediverfity of their motions are 
imperceptible by fenfe, which reprefents water, for Ex- 
ample, to us. as one continu’d body, whofe parts are at 
perfec reft 5 

If this, Ifay, be urged againft our Dottrine, we fhall not 
deny the Objection tobe plaufible, but muft not acknow- | 
ledge it to be unafwerable. 

For of the feeming continuity of Water and other Li- 
quorsthis may be the Reafon, That the particles whereof 
the Liquor confifts, being too {mall to be vifible, and being 
not only voluble, but in atual motion, the pores or vacant 
{paces intercepted betweenthem, muft alfo be too little to 
be difcern’d by the Eye, and confequently the body mutt 
appear anuninterrupted or continu’d one: not to men- 
tion, that, were the parts of the Liquor lefs minute, their 
fhifting of places would hardly be perceiv’d by the Eye, 
each difplac’'d Corpufcle being immediately fucceeded by 
another likeit.. *Tis true, that a heap of grains of Nitre,. 
though upon its effufion out of the Veflel ic fomewhat 
emulates a fluid body, does yet when it reftsin the Vefie] 
appear to be but-an aggregate of many little incoherent 
bodies heap'd up together 3. becaufe the intervals or holes 


left between them are great enough to affect the fenfe ; 
But 


S 
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Bat if the fame Salt be reduc’d into an Alchoole (as the 
Chymilts {peak ) or impalpable powder, the particles and 
intercepted {paces being then extreamly leffen‘d, the body 
they make up will much more refemble an intire mafs, 
though it be look’d upon from a nearer diftance 3 and fo 
when this powder ts by the fire further broken into parts 
incomparably fmaller than thofe ofthe powder, and which 


confequently intercept fuch extreamly little pores, that 
not only Salt-Petre, but fome Metals, and ev'n Gold it 
felf, (from which it will not be fuppos'd that any thing ex- 
hales to leffen it)are by fome affirm’d( for I have not my felf 
diligently enough obferv’d it, and do yet doubt it) to take 
up rather lefs thanmore room melted than cold, why 
fhould we not grant that thefe pores may belittle enough, 
not any where to difcontinue the body as to fenfe ? 


SECT. XXI. | 


And that the incoherent parts of fluid bodies are alfb 
diverfly agitated , fome this way, and fome that way, 
though the fenfe cannot difcern it, may be prov'd by their 


[ * The Author now 
finding that fomesbing 
concerning the vartous 
motion of the parts of 
fluid Bodies, which he 
bas tus teuch’d upon, 
bas becw, thongh but 
briefly and wishous 
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Pars of bis Principles, 
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inquifisive Reader tht- 
ther for fuller fasie- 
fadion about that Par- 
ticular. ] 


fenfible operations. * For without fuch 
local motion, how could the particles of 
water pierce into the receffes of Bodies, 
and occafion thofe putrefattive altera- 
tionsthat are wont to be imputed to fu- 
perfluous moifture ¢ And how comes 
it elfe to pafs, that aqueous Liquors fo 
readily diffufe themfelvesinto, and fo ex- 
quifitely mingle with one another ? as 
we fee when red and white Wine are ina 
trice confounded into Claret - and with- 
out this various agitation of the parts: of 
water, how could it be that lumps of Su- 
gar or Salt caft into it, fhould quickly be 
fo perfectly diffolv'dinit, that the lumps 
themfelves totally difappear, and the dif- 
fociated 
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fociated parts are carried about every way by thofe of the 
water, even from the bottomto the very top? as is evi- 
dent particularly in Sea-falt, which when the fuperfluous 
Liquor is fufficiently exhal'd, begins vifibly to coagulate, 
not at the bottom; but upon the furface of the water; and 
not only Salt, but even Goldit felf, though the heavieft of 
bodies, may have its parts fo fcatter’d by the agitation of 
_ thofe waters, as Experience has taught us, andas you may 
eafily try by putting a little of the Solution of Gold made 
in 4qua Regés into 15 or 20 times as much fair water,which 
will allthereby be immediately enobled with. a Golden 
Golour. That the little bodies whereof flame confifts are 
fiercely agitated, appears oftentimeseven to theEye, and 
will {carce be denied by him that confiders the operations 
of it, andthe vivid beams it darts round about it againft 
the neighbouring bodies. And that the particles that com- 
pofe our common air are alfo very diverfly agitated, we. 
may beinduc'd to believe by fundry particulars. As firft, 
by thofe little moats that from a fhady place we fee {wim- 
ming up and down in the Sun-beams, and by the tremu- 
fous motion which that of {warms of little bodies in the © 
air feems to impart todiftant objects look’d onafter Sun- 
rife through a good Telefcope, (and which by the bare 
Eye in hot weather may be often difcover'd by certain 
very dilute fhades, which feem to tremble upon the walls 
of high-roof‘d Halls and Churches, and other {pacious 
Buildings.) Next, (and more eafily,) by this, That if you 
take Salt of Tartar, firft brought to fufion, and place itina 
Cellar, or ev’ ninan ordinary Roon, it will in a fhorttime 
( now and then in afew minutes) begin to relent and have 
its furface foftn’d by the imbib’d moifture of the air, 
wherein ifit be left long enough, it will totally be diffol- 
ved intoclear Liquor 5 which would not be, if the moift 
vapours that help to conftitutethe air-did not move to 
and fro every way, and werenot thereby brought to the 

| Salt, 
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Galt, and enabled to infinuate themfelves into its pores, 


and by that means diffolve it, and reduce: it with them~ 
felves into a Liquor. | | | 

And even in Summer, when the air is wont to be much 
dryer thanat other Seafons of the year, ‘one may quickly 
difcover that there are in theairftore.of aqueous Corpuf> 
cles, mov'd fome one way and fome another, by the Expe- 
riment of putting into a Drinking-glafs, for want of Ice 
and Snow, fome Beer or Wine actually very cold: -for 
thereby, after a while, the outfide will appear all bedew'd 
with little drops of Liquor; which feems plainly to be no 
other than the aqueous fteams that {wimming up and 
down in great multitudes in the air, are by its agitation 
towards all parts carried, as every other way, fo to the 
fides of the Glafs, and being there condens’d by the cold- 
nefs of that {mooth Body,’ turn into vifible and palpable 
water. And, if I muchmifremember not, it was one of 


_ thecircumftances of the laft Experiment: of this kind we 
have had occafion to take notice of,: That the drops that . 


faftn’d themfelves to the outfide of the Glafs, purpofely 
left in part unfill’d, reach’d either not at all, or very little 
further than the furface of the Liquor within the Glafs, 
whofe coldnefs as it feems did not infrigidate thofe upper 
parts of the Glafs, to whofe level the Liquorit felf did not 
reach. To which! couldeafily adde Argumentsto prove, 
thatthe drops we have been {peaking of proceeded not 
from the tranfudation of the Liquor within’ the Glafs, if 
I thought it worth while to difprove fo unlikely a Conje- 
ure. But inftead of that I fhall only intimate, that from 
this Experiment ufeful hints may be taken both Theorical 
and Practical, and particularly that a Reafon may per- 
chance be givenof a ftrange:way of catching a Salt and 
Liquor outof air, barely by glafs-veflelsof a peculiar and 
skilful contrivance. Much of what we have lately faid 
will, 1 prefume, be the lefs wonder'd at, if we fubjoyn what 
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Experience. has taughtus, That ’tis not difficult by the 
help of aconvenient Furnace and fit Veffels to make that 
ponderous Metal, Lead, -afcendto:'a good height in ‘the 
open air, inthe form of a copious fmoak: fuch a fmoak’ 
we difcern’d after a whileto be carried fo many ways by 
the aerial Corpufcles that it met with in actual motion, 
that it was foon difpers'd fo far as to difappear : which 
papers will be thought fome confirmation of what we 
ormerly deliver’d, when we taught how much the being 
divided into very minute parts may conduce to the Flui- 
dity even of ponderous Bodies. 
SECT. XXII. 

- And though Quick-filver be, excepting Gold, the hea- 
vieft known body in the world, yet when it is reduc’d 
into vapour, it feems to be carried to and fro like the other 
terreftrial particles that {wim up and down in our air: for 
Iremember, that an expert Gilder not long fince com- 
plaind to me, that if. when he evaporated Quick-filver, 
he forgot totake off his Rings from his hand, though they 
touch’d not the Quick-filver whilft it wasin.a body, the 
roving fumes would oftentimes faften upon the Gold in 
fuch plenty as would put himto muchtrouble to get them 
off from his Rings ;\ one of which he fhew’d me that he 
had lately thus whitened, and asit were filver'd over with 
Mercurial fumes, and was then to reftore to its native 
Yellow. 

SECT. XXIII. 

But let us return to vifible Liquors, and endeavour to 
prove almoft ad Oculum,as they fpeak, that their inf nfible 
partsmay be every way agitated, though their motion be 
but feldom vifible tous... Take then what quantity you 
pleafe of 4qua fortis, and diflolve in it as much as you 
pleafe of ordinary coyn‘d Silver, Cit not being necefiary 
for this Experiment that it be refin’d) and pour the colour- 
ed folution Into 12 or 15 times as much fair water, and 
| Cc then 
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then decant or filtrate the mixture, ‘that jie may be very 
clear. If youlook upon this Liquor, the parts of it will 
feem to be all of them as perfectly av-reft as thofe of com- 
mon waters nor will your Eye be able to diftinguith any 
Corpufcles of Silver {wimming in the Liquor: and yet 
that there are {uch metalline Corpufcles agitated to and fro 
with and by thofe ofthe water will quickly appear, if you 
immerfe into it a flatted piece of clean Copper, for by that 
tine you have beld it two or three minutes of an hour 
(perhaps not folong) inthe Liquor, you fhall fee the par- 
ticles of Silver that were roviog up and down the Liquor, 
faften themfelves in fuch {warms to the Copper-plate, that 
they will appear in their native hue, and cover it, as it 
were, with a loofe cafe of Silver, which may be eafily tha- 
ken off in the formof.a metalline powder : and if feveral 
fuch Plates be Jeft.all night, or for a competent number 
of hours, in the bottom of the Veflel, you may. the next 
day find all the particles of Silver that were difpers’d 
through the whole body-of the Liquor, fetled upan or 
about them 3 the deep blewith green tincture you will dif- 
cover inthe water proceeding only from fome little parts 
of the Copper- plates, and of the Alloy of the Coyn, dif- 
folv'd by the faline particles of the Aqua fortis. And-I 
remember, that to compleat the Experiment, I have {eme- 
times made even thefe fall to the bottom of the Veflel, by 
leaving a lump or two of Spelter there for two or three 
days : for, not only thofe metalline Corpufcles that were 
jalt over ornearto the determinate place where I put the 
Spelter, but alfo all the reft, into how remote parts foever. 
of the Liquor they. were diffusd, did fetle upon the Spel- 
ter, as appear'd both by its increafe of bulk, and by their 
leaving the water clear and colourlef$ 3 which plainly 


{eems to have proceeded from hence, that the particles of - 


the water were reftlefly and every way agitated, and fo by 
frequently gliding along the furface of the Spelter they 
mutt 
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muft carry thither of the Corpufcles of Copper mingled 
with them, fome at onetime and fome at another, till at 
length all were brought to icand detain’dthere. 

SECT, XXIV. 

That of the particles of Spirit of Wine, and fuch like 
inflammable Liquors’ drawn from fermented Juyces, 
though they feem to the Eye to be at reft, agood many do 
yet move confufedly and very nimbly, Iremember I have 
long fince manifefted’ by an eafie and ocular proof which I 
devis'd about 10 or 12 years ago, when (being yet fcarce 
morethan a Boy ) I firftbegan to confider what Fluidity 
might be. The Experiment as I writ it down, with all 
the Circumftances and Obfervations relating to it, I have 
not now by me 3. but having divers times been defit'd to 
fhew it to Learned men ( Phyfitians, Mathematicians, and 
others ) I cannot have forgotten thofe Phenomena of it 
thatare the moft pertinent to our prefent Subject. Sup- 
pofing then that in pure Spirit of Wine, befide the aqueous 
parts that glide foftly along each other, there are ftore of 
volatile and Spirituous Corpufcles, whofe agitation is 
ftronger, I- let fall (from a pretty height, that it might be 
broken intofmall drops by its fall) into any wide-mouth’d 
glafs filled with this Liquor, € which muft not be over<de- 


phlegmed, left the Oy] fink in it ) a little common Oy! or 


Spirit of Turpentine, which I therefore made choice of, 
becaufe its tenacity, greater than that of the Chymical 
Oyls of Spices, makes it that it will neither mingle with 
Spiritof Wine; nor fpread it fe]f, as divers other diftill’d’ 
Oyls will, uponthe furface of it,but keep it felf in the form 
of rounddrops, whofe fhape facilitates their motion. The 
Oyly drops then fwimming at the top of the Spirit of 
Wine, will be, by the diforderly rovings of the agile parts 
of it (which hit againft them little Globes, a3 the vivous 
Spirits afcend to exhale) madeto move reftletly to and fro 
io an irregular manner, the drops fometimes bearing up to 
Cc 2 one 
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one another, as if all or moft of them were prefently to 
unite into one body, and then fuddenly falling off; and 
continuing to fhift places with.one another, after a manner 
pleafant and f{trange enough to them that never before 
faw the Experiment: and this dance will continue for 
half an hour or an hour, ( or a fhorter or much longer: 


time, according to the quantity and {trength of the Li- 


quor ) till the {pirituous parts being own away,the drops 
being no longer impell’d lye at reft upon the diffpirited 
Liquor, as they would uponcommon water. And where- 


as the nimble motion of the drops might be fufpected to. 


proceed from fome fecret contrariety in Nature betwixt 
the Oyl of Turpentine and Spirit of Wine ; befides that I 
could eafily thew that thofe two Liquors have no Antipa- 
thy, 1 not only try’d the Experiment with another inflam-. 
mable Liquor than Spirit of Wine, but Cif I much mifre- 
member not ) found, as I expected, that little pieces’ of 
chop'd ftraw ( fuch both being light and not eafily imbi- 
bing moifture ) being gently let fall upon the Spirit of 
Wine, were in a tumultuous manner carried to & fro Upon 
the furface of it ; though I am not fure but that the motion: 
of the Oyly drops may be in part due to fome partial folu- 
tion made of them by the vivous Spirit, which during. 
that action may tumble them to and fro: not toadd that 
Uhave by fome tryals, been tempted to fufpect the air may 
have fome intereft in the motion of thedrops. However, 
Thave mention’d the recitedExperiment,not as iff thought: 
that either. it or fugitive Spirit of Wine were fit to 
teach us the nature of fluid Bedies in general, but to thew 
by an ocular example that there may be a quick and inte- 
{tine motion in fome parts of a Liquor, notwithf{tanding- 


that the unaflifted Eye can difcern no fuch matter.. I thal. 


not here relate, how having. caus'd. to be Hermetically 
fcal'd up fome of. thefe Liquors in.a glafs, to try how long: 
the extravagant danceof the drops would Jaft, when the: 
more. 
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more fpirituous parts‘of the vinous Liquor could not ex- 
hale, my veffel was:foon broken without’ any difcernable 
violence. | Nor fhail I now take notice of any of the other 
Phenomena of our Experiment,‘ partly, becaufe I have 
elfewhere ‘mention’d moft of thems; and partly, becaufe 
I think it more pertinent'to our prefent Theme, to obferve 
that this unfeen agitation of the minute parts will not only 
hold in light and {piri¢uous Liquors‘:' For, that the infen- 
fible parts'even of the heavieft Liquors themfelves are alfo 
in actual motion, though many may think it unfit to be 
believed, will follow from what has been already delivers 
ed concerning the nature of fluid bodies, as fuch 5 and may 
be confitm’d by this, that whereas three ‘of the heavieft 

Liquors we yet know of, aré Quick-filver,; Oy! of Tartar 
per Deliquinm, and Oy)! of Vitriol, that’ firft-nam‘d will 
even inthe cold penetrate into the pores of foliated Gold, 
and deftroy the texture of that clofeft of Metals 5) the Li- 
quor alfo of Sale of Tartar'will in the cold: draw'tinctures 
from feveral bodies, and‘we have endéavour’d to’ evince 
the agitation of the parts of Oy! of Vitriol, not only by. 
fhewing how in the cold it would corrode divers Metals, 
but by cafting little pieces of Camphire into it, which 
without the affiftance of the fire were made liquid by it, 
and appeared like fo many drops’ of Oyly And he. that 
yet'doubts, whether the parts of thefetwo Oyls (as Chy- 
milts abufively call them) how ponderous foever they be, 
are fiercely agitated or no, ‘may probably: be*foon fatis- 
fied by fhaking‘an otince or two of each of themtogether, 
and obferving the heat; hiflings ebullition, ‘and {parkling; 
that will fuddenly enfue upon their being blended. | 

‘SECQT, XXV. . | 

But héere'we mutt take/notice, 'that'though it belong to 

the Natureof fluid Bodies; that their parts do- eafilyfhift 

places» yet that isto-be uderftood only as to the’partsiof 
the fame! fluid Bodies’ as water,’ or of fuch: differin 8 se 
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‘Bodies as are difpos'd readily to, admit each others parti- 
cles, aod mingle together, as we fee\in, Water and Wine. . | : 
For otherwie, fluid Bodies) may. be of.fuch differing na- | 

: 


tures, that when two..or more of,them are put together, 
they will not mix, but each retain its own diltin® furface 5 
fo that in regard of one another, the contiguous Bodies do 
in fome degree emulate each of them the Nature of #con- | 
fiftent Body «for though it cannot be look’d upon as.a 7 
1 hard body. but, a foft, becaufe: of the eafie Cefion of its im 
Hi | funerficies, yet it does like a compact. Or confiftent body : 
Hi deny to mingle permanently with. the contiguous Liquor im 
i or other fluid fubftance. And I fomewhat wonder, that | 
| Lucretivs and other Atomittsfhould Cat leaft for ought I | | 
i remember ) aver-fee this Obfervation,--fince it is obvious | 
enough in Oyl, which will not mix with water, but floae a : 
uponits furface Not to mention, that Quick-filver will | 
not incorporate with any of the familiar Liquors known im 
to the Ancients, I had almoft forgot, that:1 promis’d at tm 
the beginning of this Difcourfe an Inftance concerning | 
Flame, which [will therefore now recite. “And it is, Thae im 
having by an eafie preparation of Copper, by the interven- 
tion of a little Sal Armoniack, (which I have 
7” An Hiferical already taught in another Treatife*) fo: 0- 
exe on pend the Body of that Metal, asto make it in- 
flammable ; I took fome {mall grains of this mC 
prepar'd Mineral, and-put them under the wieck of a 
ftrong and actually burning Candle, whereby (as I expe- a, 
cted) they were with the melted tallow foon carried upto | 
the bottom of the flame, and by it fo kindl'd, thatthe green 
(not blew) flame of the cupreous Body did (fomewhat to | 
the wonder of the Spectators) burn for a good while (this 
combuftible matter being marvelloufly lafting ). dilting . tm 
from the yellow flame of the Candle, asif there had been # 
fome invifible. partition between them. But toreturnto sf 
the unminglable Liquors we were formerly {peaking of ; i 
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the caufé why thefe retain their diftinct furfaces, my pre- 
fent task does not oblige me.to enquire into: but this I 
fhall obferve in general, that it feems to depend very much 
uponthe texture of the particular Liquors, and perhaps 
too uponthe peculiar motions of their minute parts. For 
I have obferv'd, that though pure Spirit of Wine and Sale 
ofTartar, refolv'd into'a Liquor by the moifture of the 

At, will,-when put together, retain diftinct furfaces, or 
prefently: regain them if’ you fhake the Liquors never fo 
ftrongly together; yet by adding a little fair water to 
either of them, the texture being thereby alter’d, it will 
eafily incorporate with theother. Andthus although that 
(as Enotéd already) common Spirit or Oy! of Turpentine 
will not mingle with Spirit of Wine, yet having had the 
curlofity to make a tryal with Oyl of Turpentine abftract- 
ed skilfully, and with avery gentle fire, (for otherwife the 
Experiment may eafily mifcarry } from melted or at leaft 
well decrepitated Sea-Salt, we found, according to expe- 
ation that though there appeared no vifible alteration in 
the Oyl, yet we could eafily by fhaking confound it with 
pure Spirit of Wine. Moreover, though lixiviate Liquors 
and Oyls will not by an ordinary Agitation be permanent- 
ly joyn’d, yet Thave try'd, that by digefting a good while 
afolution of Salt of Tartar with Oyl of Almonds, I could 
reduce them to a foft Saponary fubftance: which Expe- 
riment makes fomewhat moreto my prefent purpofe, than 
the common practice of Sope-Boylers, becaufe I did not, 
asthey, boyl away the water wherein the lixiviate Salt is 
diffolv’d. Imight addealfo, that if you put one part of 
Quick-filver into about four parts of Oy! of Vitriol, you 
will find ( at leaft if the Experiment proceed always after 
the fame manner as it has done with me ) that the two Li- 
quors will remain diftinct whilft you keep them in the 
cold, but if by degrees of heat you bring the Oy! of Vitriol 

toboyl, it will pterce thefurface of the Qgick-filver, ee 
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‘by partly incorporating with it, reduce,it to.a fabftance 


very differing from what, it was, . But becaufe thefe two 
laft Experiments may be. with lefs improbability. than the 
two that preceded them refer'd to other caufes, I fhall no 
farther infift on them,. but take notice of one thing more 
-ancerning the difference of fluid Bodies.:, And it is this, 
SECT. XXVI.. 
Lobferve, that tome of them do not only :not mingle 
with others that are contiguous to them, but fafhion the 
furfaces of thofe others, and reduce them to determinate 
fhapes. This [have taken pleafure, to confider in fome 
Chymical Liquors, which I have purpofely put together 5 
for Inftance, having pour'd. Spirit of Wine upon Oyl of 
Tartar per Deliquinm, (as Chymifts call it) I found that the 
fuperficies wherein they touch’d each. other was flat, or 
(as to fenfe) parallel to the Horizon. But if this were 
done in a very {lender or narrow glafs, with. the mouth 
unftop'd, though the lower furface of the Spirit of Wine 
which touch’d the other Liquor appear’d very level 5 yet 
the upper fuperficies, which was contiguous to the Air, 
was manifeftly very concave, And if to thefetwo Liquors I 
did in a broader glafs pour Oyl. of Almonds, that Oyl 
would fink to the bottom of the Spirit of Wine, (that be- 
ing well rectifi'd ) and floating upon the Oy] of Tartar, 
would feparate the two Liquors, and both above and be- 
low retaina flat or level furface. But if inftead of Oylof 
Almonds, or another exprefs'd Oy], I dropt into pure Spi- 
ritof Wine, fwimming upon Oy] of Tartar, fome common 
Oyl of Turpentine 5 the Oyl would gather into parcels, 
(fome of the bignefs of hail-fhot, fome as big as final! Piftol- 
bullets, and fome of other fizes}). which in cafe they did 
{wim in the Spirit of Wine, and touch’d neither of its fur- 
faces, feem'd globulous, and continu'd fo (the glaffes being 
{top'd).for many hours: But in cafe they emerg’d to the 
upper part of the Spirit of Wine, as much of them aslay 
| immers'd 
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intmers'd in the Spirit Cwhich was by far the greatefe 
part ofthem) appear’d round, ‘and continw’d fo long as 
I pleas’d; the upper partsonly of thefe little globes ap- 
pearing to have the fame furface with the ‘Spirit of Wine. 
And [further obferv'd, that fome finall drops would as 
it were reft'conftantly upon the fuperficies of the Oyl of 
Tartar, touching it but as it were in’ a: point, ‘and conti- 
puing to the Eye Spherical; though the furface of the Li- 
quor were purpofely now and then fomewhat fhaken. But 
that which I took {pecial notice of was, that having (upon 
defign) into pure Spirit of Wine ¢ for upon common Spi- 
rit Ol will fwim) let fall fome great dropsof Oy! of 
Turpentine,they did at firft fink to the bottom of it,and lie 
uponthe furface of the Oy! of Tartar almoft like Hemi- 
fpheres, whofe convex part was all above the Oy! of Tar- 
tar;, but aftera while they were, as I expected, prefsd 
on all fides and fafhion’d into round Bodies (yet a little 
more protuberant at the fides than the top) which feem‘d 
{tarce to touch the furface of the Oyl of Tartar.on which 
they lean’d. Diverfe other Obfervations of this kind were 
afforded me by fome peculiar mixtures that I made of 
Chymical Liquors - Butnot having the leifure to fet them 
down, much lef§ to enquire into their caufes, I fhould 
{carce have mention’d what I have already deliver’d (ef- 
pecially fince we foundthat a light variation of Circum- 
ftances would often alter the event of fuch tryals, which 
we have therefore fet down barely hiftorically) but that 
finding that drops of Water, Quick-filver, and other fluid 
Bodies, feem’d tobe fafhion’d intoa round figure by that 
every way almoft equal preffure of the ambient Air 5. and: 
having likewife try’d; that Quick-filver fufpended inthe 
Air (asit may eafily be, if the Torricellian Experiment 
being made in a tube exceeding flender, fome Air beaf- 
terwards dexteroufly let into divide the long Mercurial 


Cylinder into diverfe fhort ones) hasboth at the top and 
D.d. bottom, 
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bottom, where it is expos’d to the Adion of the Air, a 


very protuberant furfaces finding, fay, thefe Effects of 
fluid Bodies upon one another, I thought it not amifs to 
intimate,how fome Experiments might be made that may 
poffibly facilitate the giving an Account of the figuration 
of fome of the more confiderable fluid Bodies, which, as 
wenoted already, make up much the greater part of the 
Univerfe: efpecially, fince I could eafily enough make it 
probable, that fuch fteams ofthe terreftrial Globe as may 
well be fuppos'd to be the chief Ingredients of our Atmo- 
{phere, may like a Liquor retain a fuperficies diftina from 
that of the ambient and contiguous Body. And fince we 
are {peaking of the diftinét furface of fluids, the occafion 
invitesme to add an Experiment, which, though apt to 
mifcarry upon-the account of unheeded Circumftances, 
has yet, when all things were rightly order’d, fucceeded 
very well: Iwill, [fay, fabjoin it here, becaufe it fhews 
a way of dividing in atrice, a Liquor Tranfparent, and, 
as to fenfe, Homogeneous into two very differing Liquors, 
the one Diaphanous, andthe other Opacous, which will 
not mingle. The Experiment isthis; Diflolve one Ounce 
of clean common Quick-filver in about two Ounces of 
pure Aquafortis, fo that the Solution be clear and total, 
then whilft it is yet warm, pour into it by degrees, left 
they boy! over, half an Ounce or one Ounce of Filings of 
Lead, andif no Error, nor ill Accident have interven‘d, 
the Lead will bein a trice precipitated into a white Pow- 
der, andthe Mercury reduc’d into a Mafs (if Imay fo 
fpeak) of running Quick-filver, over which the remain- 
iug partof the Agua fortis will {wim, whereby we, may 
fee that Liquors being reduc’d into very minute parts,may 
mingle very well, the Corpufcles of the one {upporting 
in that ftate thofe of the other, though in greaterBulk, 
efpecially the Texture of one being fomewhat varied,they 


will retain diftingt Surfaces. N.B. Note,that when the Ope- 
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ration fucceeds not well, the Mercury need not, forall 
that, beloft, burmay (in great part at Jeaft) be reco- 
ver'd by freeing the Precipitated matter from the re(t by 
&iltration, and then diligently grinding the white Precip 
tate with Water, by which means, the Mercury will lit- 
tle by littlebe gathered intodrops. And though this be 
far from being the true Mercury of Lead, as I may elfe- 
where fhew yous. yet fome Inducements, not here tobe 
named, incline me to look upon it, as fomewhat differ- 
ing from common Mercury, and fitter than it for certain: 
Chymical ules. 
| SECT. XXVII. 

And hereI fliould pafs on to the Confideration of Firm-- 
nefs; but that when a while ago I difcours'd ofthe Agita- 
tion of the Corpufeles that compofe Oyl of Tartarand 
Oyl of Vitriol, I forgot to add, that not only io fluid: 
bodies,. but in fome alfo of thofe thatare confiftent,there 
may perhapsbe more motion in the infenfible parts than 
our fenfes difcern, or we are wont to imagine: efpecially 
in thofe bodies, which having been once endowed with 
life, are, though not fluid, yet either foft, orat leaft not 
perfedtly hard. Ihave more than once taken pleafureto 
look upon an heap of {warming Bees, for though they 
make not up a liquid but coherent body, which may be 
turn’d upfide down without lofing its coherence, and: 
which being beheld ata diftance, feems to be one entire 
mafs or body 3 yet it is evident: to him that looks at them: 


“nearenough, that the particular Bees that {warm have 


moft of them their diftin& and peculiar motions, and that: 
yet thefe motions of the particular Bees deftroy not the 
coherency of the heap; becaufe that when one of the: 
more innermoft Bees removes, as fhe lets go her hold from: 
thofe that the refted on before, and goes away-from thofe 
that refted on her, fo fhe meets with others on which fhe 


may fet her feet,and comes under others that in like man- 
re | a. ner - 
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ner fet their feet onher, and foby this viciffitude of mu- 
tual {upports their coherence and their removes are made 
compatible 5 andif inftead of Bees, the {warm confifted 
of extreamly little flies, their particular motions would 
perhaps be inconfpicuous. And that fomefuch thing may 
happen in the confiftent bodies we have been {peaking of, 
feems probable from hence, that in wainfcot and other 
hard wood, we often fee little heaps of duft produc’d in 
them by putrefaction 5 and not only in Cheefe we many 


times fee multitudes of mites {tart up, but in Apples and 


other Fruits we oftentimes find Magots, though the skin 
be whole,( which could not be unlefs the parts of the mat- 
ter were varionfly tranfpos‘d, (that 1s,put into a local mo- 
tion) and connected after a manner fuitableto the Nature 
of the infect to'be produc’d: ) And by the growth of 
bones inthe bodies of perfeCter Anithals, as well in refpect 
of the internal cavity, where the marrow lodges, as of 
the external furface, as alfo by the growthof the fhells of 
Oyfters and Snails, (though cold Animals) from a fize 
inconfiderable at firft, in regard of what is afterwards at- 
tain’d to, and -by fome other refembling particulars, it 
feems that the {mall particles that conftitute even the folid 
parts of Animals. are nor, whilft the Creature lives, Cor 
at leaft whillt it grows ) altogether exempt from fome 
(though flow and infenfible) local motion. And I remem- 
ber, that ithas by a very diligent obferver been affirmed 
to me, thathefaw feveral pieces of Gum {wet out of an 
old wainfcot of above twenty years ftanding. Which1 
the lefs wonder at, becaufe I have,feveral times feen vi- 
{cous Exfudations difclofe themfelves like drops. of Tur- 
pentine upon Deal-boards, which had been made ule of 
about Buildings. (.But of ‘this fubject more ( peers 
elfewhere..) 7 

SECT. xxv. Site 


After we havehitherto difcourg d of eee a8. ssi 
der 
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der’d in diftinct Bodies, we might properly enough fay 
here fomething of what furtherance. or hinderance in re- 
fect of Fluidity one Body may receive by being mingl’d 
withanother. Butthe confideration of thofe changes of 
Confiftence which may be produc’d by Mixture, is a Sub- 
ject that we fhall have fuch frequent occafions to treat of 
in what we are to deliver about Firmnefs, that we fhall 
now only give this general Admonition, That ‘tis not fo 
fafe as one would think, to fore-tell the ¢gonfiftence of 
amixture of two or more Bodies, from the bare confide- 
ration of the confiftence of thofeBodies whereof it is to be 
compounded. And that we might at once both manifett 
this,and infinuate what Judgment fhould be made of what 
is faid by fo many Chymilts and others, who without Li- 
mitation teach,. That the Addition of Saltsto metalline 
and mineral Bodies does much facilitate their fufion, I re- 
member I purpofely made and .employ’d this Experi- 
ment. 

We diflolv'd-crude Copper ina due quantity of Spirit 
of Nitre, and by Evaporation reduc’d the Solution to a 
kind of Vitriol of a lovely colour. We alfo corroded 
with two parts of Spirit of Nitre one of good Tin, and 
fuffer'd the mixture to reduce it felf (as it eafily did) toa 
fubftance almoft like Meal. Of this mixture we put a 
parcelinto a Crucible, and fuffer dit togrow (and fora 
pretty whileto continue) red hot: Nay, we put fome of 
it upona quick coa), and excited the heat by frequently 
blowing the fire, without finding that this metalline meal 
did at-all.melt,..though Salt-Petre bea fulible..Salt, and 
Tin it elf be of exceeding eafie fufion. Whereas, al- 
though Copper bea metal which is much harder to melr, 
not only than Tin and Lead, but eventhan Silver, (as 
thofe well know that mix Silver with Copper to make a 
fufible mixture to foder upon Copper and Brafs) yet was 
this metal, that will endure a long and {trong Ignition by 

being 
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being joyn'd per Adinima with the fame kind of Nitrous. 
Corpufcles, that had focontrary an effect upon the Tin, 


fo {trangely difpos'd to’fufion, that the Vitriol would 
melt with as {mall a heat-as that of ones and; Nay, we 


have made fucha Vitrio) either with Spirit of Nitre or 


with (what differ'd little from it)a certain Agua fortis as 
would evenin Winterbe made to ftand melted for divers 
hours together, by the languid warmth of the Sua, though 
fhining on it but through a window, whereit alfo ftood. 
butin anunftop’d Glafs. So fit it is that we confider as 
wellthe new Texture that mingl’d Bodies obtain by the 


aflociation of their particles, (whofe fize and fhape, and 


perhaps motion may be thereby muchalter’d ) asthe con- 
fiftence of the particular Bodies before their being mixt.. 


a 


if 
Ub 


oy AA bd 
My 


THE HISTORY OF 
Fluidity and Firmneffe. 


The Second Part. 


Of FIRMNESSE. 


T is fufficiently known that the Chymifts afcribe 
the Firmnefs and Hardnefs of Bodies to Salt, and 
teach that the Saline Ingredient of them is the 
Principle of Coagulation in them, and the caufe 
of their Compattnefs and Solidity. But though 

this opinion of the Chymifts be embra’cd by fo many mo- 
dern Philofophers and Phyfitians, that fome may think 
it fuperfluousto make enquiry after other Caufes, yet o- 
thers: (to whomthe Explications of Chymifts fem not al- 
ways fo much as{ntelligible) will upon the very account 
of the Receivednefs of the propos’d Opinion, think it ra- 
cher worthy to be examined thanto be acquiefe’d in. How- 
ever, without making itour bufinefs, either to fide with, 
or oppofe any. Se& of Naturalifts, we will apply our {elves 
awhile to confider the thing it felf in profecution of the 
Defign already begun. And having in the fore-going 


a ad 
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Part of our little Hiftory taken a general view of Fluidi- 
ty; we will now proceed to try what Light it will af 
ford usto difcover the nature of Firmne(s or Compad- 
nefs. 

And fince fluidnefs and ftabilicy being contrary quali- 
ties, are to be apprehended under contrary notions, we 
may conceive that the firmnefs or {tabiliry of a body con- 
ffts principally in this, that the particles that compofe ir, 
befides that they are moft commonly fomewhat Grofs, ej- 
ther do fo reft or are fo intangled between themfel ves, 
that there isamong them a mutual cohefion whereby they 
are rendred unapt to flow or diffufe themfelves every way, 


and confequently to-be , without violence, bounded and. 


Sgur'd by other furfaces than thofe which their connexion 
-akes themfelves conftitute.. 
In. this rude Defcription of FirmnefS we have-intimated: 


{hree principal:caufes of it, namely the: Groffnefs, the. 


quict Contact, and‘ the Implication of the component 
arts, 

3 The firft is Grofinefs of Parts, of which we have in 
effect almoft fufficiently difcours’d alread y:for fincetreat- 
ing of Fluidity; we manifefted: at large how conducive 
{fmalnefs of Parts was tothat Quality ; ’tis eafieto deduce 
that Groffnefs of parts in a Body mutt commonly be a 
great difpofition to its being Firm. And bigger Coroul- 
cles being cwteris paribus. more difficult than lefler to be 
putioto motion, whenthey are onze at reft, itisobvious 
that a Body confifting of fuch Particles is lef difpos'd.to 
become fluid, and confequently more apt to. continue 
firm, ‘thanif its component parts were fmaller, and there- 
by more ealie to be difplac'd. But when I {peak of the 
Grofinefs of Corpufcles, I pretend not to determine 
whether or no Body or Matter be fo perpetually divifible, 
_ that there is no affignable portion of matter fo minute that 
it may not at leaft Mentally (to borrow a School.term) be 

: . further 
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further divided into ftill leffer and leffer parts: For allow- 
ing this indefinite Divifibility of corporeal fubftance, ’tis 
plain that it may-in fome fenfe be averr'd, that there are 
no firm Bodies whofe Partsare not extreamly minute. But 
I underftand by the grofs parts [here fpeak of, fuch Cor- 
pufcles as a€tually convening to conftitute a Body, are 
{carce diflipable ordivifibleinto leffer by the Agitation of 
the ambient Air or Aither, or by the other caufes of the 
Fluidity of Bodies. 

It is alfoto be noted, that when I fpake of the fitnefs 
of groffer Corpufcles to make a firm Body, I added, Ce- 
teris paribus , becaufe it may happen that the breaking of 
thefmall. parts of a Body into minute Particles may make 


them but the fitter to contribute to.the Firmnefs of the 
Body they belong to : For the parts of the divided Cor- 
pufcles may by their comminution acquire a new, and 
‘perhaps a more irregular fhape than before, upon whofe 


account they may be more difpos'd to be entangled among 
the neighbouring Particles, or may be better fitted to get 
into and fill the pores of fome kind of Bodies. And in 
*nfachlittle Particles, not only the minutenefs may make 


‘them lie clofer together, and confequently the better ex- 


clude the Air: butthegreatnefs of the furface in propor- 
tion to the bulk of the matter may perhaps in fome Cafes 
occafion:a fuller contact, and fo facilitate the conftitution 
of avery firm Body, in cafe thefe minute parts (whofe 


-Gntervals (if they intercept any) need not be other than 


very final!) fhall be placed and difpofed'to the beft advan- 


- tage fora full.conta& of one another. But as I faid a 
~ while before, from what we have already delivered (con- 


cerning the fize of parts, when we treated of Fluidity) it 


‘may -eafily be underftood how much the magnitude of 
“them may conduce to Firmnefss and therefore we will 
' prefently pafs,on to the mention of the two other things 
to be confidered in reference to confiftent Bodies. W here- 


of 
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of the one is the bare Reft of the fmall and contiguous 
parts that make up the firm Body 5 and the other the in- 
tricate Texture of fuch parts in the body they make up. 
And either of thefe two feemsalone fufficient to render.a 
body ftable: though Nature do perhaps oftentimes make 
fome (though not equal) ufeof both, to faften the parts 
of the fame body more firmly together. 

Of the former of thefe Caufes, fam informd that the 
juftly famous Monftcur Des Cartes has alfo taken: notice, 
but without adding proof from Experiments, or Obferva- 
tions. But it feems to have been either over-lookd, or, 
(as incongruous to their Hypothelis of the innate motion of 
Atoms ) rejected by the old Atomifts , and by Lucretius,. 
who takes notice (that remember) only of the latter: 
for though they did of old make mention of the fudden 
divulfion of two flat and folid Bodies, yet they employ 
that Obfervation but to provea Vacuum, (without other- 
wife taking notice, that I have met with, of thofe things 
shat ate moft material in fuch Obfervations to our prefent 
purpofe, and without deducing thence what we fhall en- 
deavour to doin order to the explication of the canfes of 
Firmoefs.) Upon what account then foever the Atomifts 
have omittcd to reckon for a caufe of: Firmnefs that 
which we have newly been {peaking of; yet (as we ob- 
ferved above) If two bodies be once at reft_ again{t one 
another, it feems confonant to the Catholick Laws of Na- 
ture, that they fhould continue in that ftate of reft, till 
fome force capable.to over-power their refiltance puts 
them out of it. And whatever may be faidiof the un- 
loofable mobility of Atoms ftrittly fo taken, yet that di- 
verfe parts of Matter may compofe bodies that need no 
other Cement to unite them than the juxta-pofition which 
we here prefuppofe, and the refting together of their 
parts, whereby the Air and other fluid Bodies that might 


diffociate them are excluded, 1 have been inclined to 
think 
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think by what I have obferved in grinding of Glaffes - for 
fometimes the convex furface of one body being ground 
upon the concave farface of another, the two furfaces 
will happen to be fo clofely and exactly fitted to one ano- 
ther, (their immediate contact in all their parts, or at 
leaft in innumerable of them, hindering the intercurrence 
of the Air) that a m:n isnot able without breaking one of 
both of them to pull them dire@tly afunder; but if you 
will fever them, you muft be fain to make one of them 
to flip along the furface of the other: which makes the 
Glafs-Grinders often complain of the trouble they meet 
with in feparating fuch bodies. Nay, if you Jay two flat 
Glaffes ground very true and well polifhed upon one ano- 
ther, fo that their furfaces may almoft every where 
touch each other, (to which it will be requifite to rub 
them a little one upon another, for the better exclufion of 
the Air) you may by lifting up the nppermoft, lift up the 
lowermoft (though perhaps, as we have oftentry d, two 
or three times bigger) with it, as if the two Plates of 
Glafs made. but one body. Nay, we have divers times 
taken up four or five pieces of Glafsat once, laid and 
preft thus one upon another, and might perchance have 
taken upa greater number, ‘¢ we had had more of them 
athand. And tryal has alfo informed us, that if you 
hold a Looking-Glafs very level with the unfoliated fide 
downward, and rub alittle againft it a piece of other very 
flat and very fmooth Glafs, you may eafily by that way 
only, faftenthem to one another; fo that the lowermoft 
Glafs, though large, will hang between the uppermo 
and the ground, to the wonder of thofe that behold it , 
andcan difcern nor imagine nothing capable to keep ‘it 
from falling: and by the fame way (as we {hall recite.a- 
non) we have often made one confiderably thick piece 


of Marble take and hold up another, having purpofely 
caufed their flat farfacesto be carefully ground and. po- 


(gta : 
lifh'd, without which the Experiment will not {ucceed\ 
Nor isit requifite that the glaffes be flat to make them ad- 
here very clofely together, provided their immediate con- 
tact be made according to a large furface: for to what we 
have already mention’d concerning the cohering of con- 
vex and concave Bodies, we may adde, that having pur- 
pofely applid a long glafs-{topple of an almoft conical fi- 
gure, and well ground, to the mouth of a thick quare 
Bottle, whofe neck was made long and of a figure conve- 
nient to receive the topple, and ground within fit forie, 
we found that thefe two glafs bodies touching one ano- 
ther ina multitude of parts, did adhere together fo clofe- 
ly, thae when the ftopple was carefully putin, ‘we could 
eafily, and divers times one after another, lift up the bot- 
tle, though there was by our guefs above a pound of Li- 
quorinit. Unlefs we fuppofe, .without much probabili- 
ty, that becaufe’tisfound, that moving them toand fro 
upon one another, and prefling down the ftopple, pro- 
motes their f{ticking,theiradhefion may be io part afcrib'd 
either to fome Elaftical motion in the parts of the prefled 
glafs, orto the exquifite adaptation of the almoft-number- 
lefs, though very {mall, afperities of the one, to theas 
numerous little cavities of the other 5 whereby the fur- 
faces do lock in with one another, or are as it were clafp'd 
together. Foras polifh’d as the furfaces may appear to 
fenfe, we muft not deny that there may be {uch inequali- 
tiesinthem, fince being wont tobe polifh'd with Putty 
or fome fuch powder, or heapof grating and irregularly 
fhap’d Corpufcles, they muft needs make ftore of little 
furrows, and ridges, and other Afperities on them. But 
to infaft on thefe Conjectures were to digrefs. | 
Yet here we mutt not decline taking notice, that, at 
leaft here below, the ticking together of fuch bodies as 
are of fenfible Bulk, and whofe finooth furfaces immedi- 
ately touch one another, may poflibly not fo much. ag 
ceed 
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ceed from this,that their parts,as we formerly obferv'd,are 
at reft among themfelves, and by their immediate contact 
do makeup as it were'but one body 5. as from the preffure 
of the Atmofphere, proceeding partly from the weight of 
the ambient Air,(mixt with theE fluviums of the terreftri- 
al Globe and partly froma kind of Spring, by.vertue of * 
which the Air continually preffesuponthe bodies contigu- 
ousto it, though through accuftomance & negligence, & 
perhaps fome other caufes not here to be infifted on, we 
neither feel it in our own bodies,nor take notice of it-in o- 
thers. Now: this preffure of the Air every way being 
fuppos'd, Ithink the adhering of the fmooth bodies we 


{peak of (for we fuppofe them far greater than the parti- 


clesof the Air.) to one another may probably enough 
be afcrib’d to this, That when, for inftance, the {mooth 
furfaces of two'pieces of Glafs do fo exquifitely touch one 
another, thatnoneof theambient Air is either intercept- 
ed or admitted between them, then the undermoft. glafs 
will fuffer no preffure on that fide which touches the up- 
permofts; the parts ofthe uppermoft glafs having no fen- 
fiblefpring inthem (fothat:they canonly Refift, but not 


Repel! the other >.) but that fide of the undermoft Glafs. 


whichis expos’d tothe Air will be prefsd upon thereby 3 
and there being, as we faid, no Elaftical preflure onthe 
other fide of the glafsto balancethis, itis not to be won- 
der’d at that the inferiour glafs fhould not fall off from the 
other, in regard the weight that would carry it down- 
wards is much too {mall to overcome that force of the Air 
that thrufts it againft the uppermoft glafs: As if one 
fhould with his hand thrufta plate of Iron broad-wifea- 
gainft the flat clieling of +his Chamber, the Iron would not 
fall as long as the force of the hand perfeveres to prefs a- 
gainftit. | Nor isit material , that in our Cafe the pref- 
fure ofthe Atmofphereis fupposd to force the lowermoft 
glafsupwards: For if we fuppofe the Air to confift of in- 

| nume- 
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numerable little fprings (as it were) bearing upon and 
fupporting one another, and whereof the lowermoft are 


bent by the Weight of all that are incumbent onthem, it 


avill be eaffe to conceive that neer the furface of the Earth, 
(about which the Air mutt diffufe it felf by reafon of the 
Gravity of its {mall parts, andthe Refiftance of the Earth 
againft their Defcent) it may prefs almoft equally every 
way, andbyakind of Recoyl (though not properly fo 
call’d) from the Terreftrial Globe upwards, may {trong- 
ly prefs any body upon which it can bear, again{ft any o- 
ther which has no fuch Elaftical power to repel from ita 
body fo prefs'd againft it. | 

This Difficulty being thus difpatch'd, we thall proceed 
by two or three particulars to confirm our ConjeCture at 


the Caufe why fmooth Bodies ftick together upon bare 


juxta-pofition or contact. And firft Lobferve, that if a 
piece of flat glafs be, as we formerly mention’d, append- 
ed toa Looking-glafs held with the unfoliated fide down- 
wards, parallel tothe Horizon, though the adhering glafs 
will not drop down, yet it will very eafily be movd any 
way along the level furface 3 andif by inclining the Look- 
ing-glafs any way, you deprive. it of its former Level, 
the fmaller glafs willeafily {lide downwards upon the far- 
face of the greater. Of which the Reafon feems tobe, 
partly that the Gravity as fuch of the lower glafs doesnot 
confiderably refiftthe-horizontal motion of it, but only 
the motion upwards,’ whereby it-mult recede fromthe 
Centre of heavy Bodies, as might, if need were, be pro- 
bably dedue’d from divers Inftances obvious enough 5 
and partly, or rather chiefly, that to the edges of the 
glafs the Ambient. Air is contiguousas well on the one fide 
as on the other, ‘and fo'the preflure of the Air being equal 
on every part of the edges, the: gravity of the fmaller 
glafs is not hinder’d by the Air (which can as faft fucceed 
on one fide, as’tisdifplaced onthe other, from making it 


ide 
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flide down the thelving furface of the greater Glafs,where- 
as of the broad and flat fides’ of the lowermoft glafs the 
one is, as wefaid, prefs’d by the [pring of the Air, whilft 
the other fuffers no fuch preflure from the Looking-glafs, 


- towhich it was apply'd. And fo, if you take a {mall o- 


pen-mouth’d glafs, and plunge it into a Veilel full of 


— Quick-filver with the mouth upward, that the Quick-fil- 


ver may fill it withourleaving any Air in. it, and if then, 
whilft it is under the Quick-filver, you turn the mouth 
downwards, and fo keeping it upright, lift it up till the 
mouth be almoft come tothe top of the Mercury 5 you 
fhall perceive that, the glafs will remain almoft full of 
Quick-filver in the Vellel : And this will continue fo, 
though you incline theglafs this way or that. way, provi- 
ded you keep the mouth of it withio the Mercury. And 
this Experiment, though more noble when tryd with 
Quick-filver, will facceed alfo. when tryed, as it may 
more eafily be, with water. Of which the Reafon feems 
to be, that the glafs hinders the Quick-filver in it from 
the preflure of the incumbent air, whereas the Quick- 
filver in the Veflel being expos'dtoit, muft by it necefla- 
rily be forced up againft the {urface of the inverted bot- 
tom of the glafs, where1t meets no-Elaftical power to re- 
pellit downwards. For, that it is not Natures Abhor- 
rency of a Vacuum, that. keeps the Quick-filver from 
defcending till fome air can come to fucceed in its room, 
the famous Experiment invented by Torricellins,and found 
true by many others, and our felves, touching the defcent 
of Quick-filver in any Tube.of above two foot anda 
halflong, feems clearly to evince. And to confirm what 
wehave faid, and thew withall, that it isnot {o much the 
Contaét of Bodies according to a large furface, as that 
Contact is confidered in it,felf, as by reafon of its being 
ordinarily requifite to the exclufion of Ai#, that at leaft 


here below keeps bodies from falling afunder 5-1 fhall 
. relate: 


“ flippery, yet fince the fire that brought them to 
_ and’ confequently to be fluid,«may well be fu 
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relate, that having by a certain Artifice out of a large 
glafs (with a narrow mouth): caus’da certain quantity of 
air to be fuck’d,, we found that by immediately applying 
a Book (which then chane'd to lie at hand) -to'the Ori. 
ficeof the Veffel, the Book was readily lifted Upand fu- 
{teined in the air as long as we pleas'd; though the furface 
of the fufpended Body could’be touch’d, ‘as js evident, 
but by the Ring which incircl’d the Orifice of the Vefiel, 
and though the weight taken up’ (befides that it wasin- 
conveniently thap'd for fucha trial, which would proba- 
bly have fucceeded as well with a much greater weight, 
* Much more confiderable In- if we ‘had had ORS fitly thap’d at 


Slances of this naturé may be hand) exceeded Cwenty Ounces *: 
met with in the Auther’s New 


~ OF which event the Caufe feems 
phy bili Ghee epee te. plainly tobe this, that by reafon of 
| the Exfudtion of fome air out of 
the glafs, the Elaftical power of the remaining: Air was 
very much debilitated in'comparifon of the unweaken'd 
Preffure of the External air, which being’ able to prefs 
the Book againft the Orifice of the Vefel with greater 
{treneth than the internal air can refift, thereby it comes 
to pafs, that the whole Orifice of the Veflel, though 
there be but part of it of folid body, ‘does yet on this oc- 
cafion perform in fome meafure the part of an-entire f{qr- 
face exactly fmooth. 

It may be confider’d alfo (to adde that upon the by) 
whether upon the Principle lately explicated may not in 
fome meafure depend the folidity of ‘glaf, For ‘though 
its partsfeem very little or ‘not at all branched or’ jater- 
woven one within another, and appear very {mooth and 


fufion, 


| Pposd to 
have fub-divided and teduc’d them into very ‘{mal! Partj- 


cles, and to have thereby affi(ted them to exclude theair 
from betwixt them, it may feem that it needs not much 


be 
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be wonder'd at, if the immediate contact of fuch finall 
and. {mooth Corpufcles fuffice to make them hold toge- 
ther; forthattheir unionis {tri enough to keep ourthe 
air, may appear from this, that thofe that blow glaffes, 
and thofe that diftillin them, find not the air cantraverfe 
the poreseven of heated glafs, and as for any more fubtil 
matter, we fee by the free paflage of Light and’ Heat, or, 
to {peak more warily, of magnetical Effluvia through 
plafs, without injuring itstexture, that fuch matter bur 
moderately mov’d will not hinder the little folid parts 
from cleaving together. And on this occafion it might 
be confider’'d, how much the juxta-pofition of their Cor- 
pufcles crowded together by fufion may contribute to 
the confiftence and brittlenefs of Salt-Petre, and diverfe 
other bodies, which may from an incoherent powder be 
readily turn dintoone Mafs5 as alfo how farthe {ticking 
together (for I {peak not of the figures compos’d by them) 
of the {mall parts of hanging drops of water, and fuch 
other Liquors as are not thought to confift of Corpufcles 
hooked or branch’d, may be afcrib’d to the contact of 
their {mall parts, and the exclufion of air. Thefe, I fay, 
and fome other fuch things might be here confider’d, but 
that we are forbiddento examine them particularly, and 
efpecially what has been reprefented touching the foli- 
dity of glafs, Cwhich we fufpe@ another canfe may have 
a $reat Intereft in) by our hafte, which.calls.usto the 
remaining part ofour Difcourfe. | 

Though then it be hence (to omit other proofs elfe- 
where mention’d) fufficiently manifeft, that the Air hasa 
{pring, and that a ftrong one, yet there appears nogreat 
neceflity of having recourfe to it for the giving anAc- 
count why thetwo {mooth ,glaffes above mention’d were 
abléto adhere ‘fo clufely to each other? For a probable 


Beafon of the fame Phenomenon may be rendeid by 


the preflure of the Air confider'd as'a weight. And firft, 
Ff we 
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we muft recall to mind what we (alittle above) faid of the 
Recoyling, (or Rebounding of the Preffure) of a Cylinder 
of Air from the Earth, to the fufpended piece of laf, 
proceeding from this, that the fluid Air, which is not 
without fome Gravity, being hinder‘d by the refifting fur- 
face of the terreftrial Globe to fal] lower, muft diffufe ic 
felf, and confequently prefs as well upwards as any other 
way. Next, we may confider, that when the furfaces of 
two flat Bodies of any notable (and for example of equal) 
breadth do immediately touch each other, and lye both 
of them level with the Horizon, and one of them dire@ly 
overthe other 5 inthis cafe, I fay. fince the Air cannot 
moveinan in{tant from the edges to the middle of the 
two furfaces that lye upon each other, the lowermoft 
cannot be drawn away downwards in a perpendicular 
line from the uppermoft, but that by reafon of the ftiff- . 
nefsand contact of the two Bodies, it muft neceffarily 
happen that at the inftant of their feparation, fhouldit be 
effeGed, the lowermoft gla{s will be prefs'd upon by the 
whole (Crooked) Pillar of Air, {uppos'd to reach from the 
top of the Atmofphere, and to have for Bafis the fuper- 
ficies ofthe undermoft glafs. For at that inftant, the Air. 
having not time toget.in between the two glafies, there 
is nothing between them during that inftant to refift the: 
prefiure of that Air which bears againft the lower fuper-- 
ficies of that undermoft glafs, and confequently fuch a. 
revulfion of the lower glafscannot be effected but by a 
weight or force capable to furmount the power of the 
weight of the abovemention’d Cylinder of the Atmo-. 
{phere s and this, as I faid, becaufe that by reafon. of the 
fudden feparation, the upper furface of the glafs has not 
any air contiguous to it, which, were itthere, would 
¢according to the nature of Fluid and {pringy Bodies)- 
prefs asmuch againft the upper furface of the glafs, as the. 
Rillar of the Atmofphere again{t the lower, and confe- 
quently, 
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quently fuftain that Endeavour of:the Air againft the 
lower fide of the glafs, which in our propos’d cafe muft 
be furmounted by the weight or force employ’d to draw 
down the lower glafs. And hence we may underftand 
(to adde that upon the by) That it is not neceffary 
that the contiguous furfaces of the two flat glaffes we 
have been treating of, be parallel’d to the Horizon: For 
if you fhould hold them perpendicular to it, their divul- 
fion would not ceafe to be difficult, provided it were 
attempted to be made by fuddenly pulling one of the 
broad furfaces from the other ina level line, and not by 
making one of the furfaces {lide upon the other 5 for inthe 
former cafe , the feparation of the contiguous Bodies 
will be hinder’d by the weight or preffure of the lateral 
Air (if I may {0 fpeak ) that bears againft the broad fides 
of the glafiescontiguoustoit, But whereas in thefe ca- 
fes wefuppofe the fuperficies of the two glafles to be fo 
exactly flat and fmooth, that no Air at all can come be- 
tween them; Experience has inform’d us, that it is ex- 
treamly difficult, if at ail poflible, to procure from our 
ordinary Tradefimen either Glaffes or Marbles, fo much 
as approaching fuch an Exquifitenefs: For we could very 
hardly get either experienc’d Stone-cutters, or Perfons 
{kill'd at grinding of glaffes, to make us a pair of round 
Marbles, though of an inch or two only in Diameter, that 
would for fo much as two or three minuteshold up one 
another inthe Air by contact, though they would eafily 


enough take up each other, if the uppermoft were drawn 


upnimbly, before the Air could have leifureto infinuate 
itfelf betwixt them. 

But this notwith{tanding, we endeavourd by the fol- 
lowing Expedient, not only to manifeft that the Power or 
Preffure of the Air is in thefe Experiments very great, 
but alfoto make fome Eftimate (though but an imper- 
fect one) how great that Power ts. 
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Having then provided a pair of Marbles of aninch and 


half in Diameter, and as flut and fmoothas we could ger, 


and having confider’d, that as "twas the gettisg in of the 
Air between them that (for the reafon above declar’d) 
hinder'd them from fticking ftrongly together; fothe 
Accefs afforded to the Air was for the moft part dueto 
that fcarcely evitable roughnefs or inequality oftheir fur- 


faces that remain’d in fpight of the Polifh-, confidering. 


thefe things, I fay, we fuppos’d that theiotrufion of the 


Air might be for fome while prevented by wetting the. 
furfaces to be joyn’d with pure Spirit of Wine 3 .and that. 


yet this Liquor, that feems the freeft that we know of 


from tenacity, would not otherwife than by keeping out , 


the air provea Cement to faften the {tones together. But 
becaufe the eafiefeparation of fuch {mooth Bodies as ad- 
here but by contact does in great part (as we formerly 
noted) proceed from this, That whereas itis very diff- 
cultto hold {uch Bodies exactly level for any confiderable 
{pace of time, and yet the lea{t Inclination any way gives 
the lower Body opportunity.to {lide off; becaufe of this, 
I fay, we refoly'din the firft.place to fee what could be 
done by faftening tothe upper Marble certain Wires and 
a Button, in fuch manner as that the lower Marble, when 
it was joyn'd, might freely fall directly down, but not flip 
much afide, being hinder’d by the Wire. And in purfuie 
of this we found, that not only the dry Marbles could 
be made totake up and hold up_one another, but that 


once by drawing upthe upper Marble nimbly, we could. 


take up (but not keep up for any time) together with the 
lower Marble, aScale, and in ita pound weight of 16 
Ounces Troy. 

After this we-moilten’d the furfaces of the Marbles 
with fuch pure Alkalizate Spirit of: Wine as we ellewhere 
teach to make, which was fothin and fubril, that aot on- 
ly we burn’d fome of it. before we. would Pee it 
about. 
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about this Experiment in a Silver Spoon, without leaving 
fo much as'any“fign of: Phlegm behinds: burit would:(in’ 
the open'air )almoft imamoment fly: away fromthe fur- 
face of the'Marblé‘andinted with it; and Jeavé it’ dry and’ 


oloffy. The Matbles being fkilfully werred; 


and ‘kept’ 


bythe above-niention’d wires from flipping afide; we calt ” 
into a Scale falten’d: to thé lower of them diver (Eweighrs 
atfeveral-times; and by°pimbly ‘pulling! up: the ‘higher 
ftone, 'try'd'many ‘times’ how “much we could ‘draw up- 
with the lower, and did fometimes'take up above an bun- 
dred Ounces; and once: an hundred thirty two Ounces 
Troy ,: befides the Scale that’ contain’d them } ‘and the 
Marbleitfelf; ‘the Diameter’of ‘whofefmooth furface' was 


by meafure but about an'inch and twothirds: 


But here I mutt take notice, both in relation'to this and 
the following Experiments to be fet°down ‘concerning 
{mooth Marbles,. that 'wenever'yet found any fort of Bx-. 
periments, wherein fuchdlight‘variations of - circumftan- 


ces could fo mutch defeat: out’ Endeavours’s> which we 


therefore mention, that incafe fuch Experiments be try’d 
again, it may be thought the lefs ftrange, if others be net 
ableto-do as‘much ‘at the firft and fecond, or perhaps the 
tenth or twentieth tryal, as we did after mucly Practice 
had madeus expert inthis nice Experiment, and fuggefted: 
tous divers facilitating Circumftances, which could nee 


here in-few words be particularly fet down 


Andnow, becaule we petceiv'd that the Spirit of Wine 
was t0o fuigitive and fubtil.a Liquor for our purpole, we 
fuppos'd that Oyl, asit' would better fillup rhe lietle ce- 
vities of the Stones, fo it would’ more exadly keep ¢ ut~ 
the air, and lefs eafily vanifhi totoit! And eccord linply. 
having moiften’d the furfaceswith’ 4 due Proportion ¢ te 
goodexprels'd'Oyl of {weer i ni and ‘having cares 
fully oblerv d the other requitite Circumftances, We to: . 
up fome drams above four hundred Ounces - Trey: Hans 


ing at the lower. Marble. 


Ail, 
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‘And that you may not fufpect that it was by glewing 
‘the Marbles together, that the Oy! did enable them to 
make fo'much greater refiftance againft feparation thanthe 
‘Spirit of Wine dids I fhall adde, That in cafe the flat 
furfaces of the joyn’d Stones were held not parallel, bue 
perpendicular tothe Horizon, that fo the airmight (as 
we formerly alfo, obferv'd).immediately fucceed as the 
‘loofer‘Marble fhould flide off, the weight of fome Ounces 
was now and then requifite to drawdown the Marbles 
when they had nothing but Spirit of Wine between them, 
whereas they would eafily enough flide off from.one ano- 
ther when they were cemented together,with Oyl : per- 
haps becaufe that the Spirit of Wine by ,reafon of the 
{mallnefs and penetrancy of its parts, and becaufe of its 
fugitive nature, did not fo well fillup the little pores and 
furrows of the furfaces ofthe Marbles; whereby the little 
protuberances getting into thofe little cavities, might 
more refilt the fliding of the Marbles upon one anothers 
furfaces, whofe texture is better fitted to make their fur- 
faces {mooth and {lippery. | 
Andto fhew that the refiftance of {uch contiguous Mar- 
bles to a violent feparation is greater in thofe which being 
broader are prefs'd againft or refifted by a proporticnably 
bigger (though not a-longer) Pillar of the Atmofphere; 
Wecaufed two Marbles to be made, whofe Diameter was 
threeinches or a very little more: and. having after the 
abovemention’d manner employ’d Spirit of Wine to keep 
out the air from between them, we did after fome tryals, 
with the uppermoft of them take up the lowermoft, and 
with it four hundred fixty eight, or four hundred and fe- 
venty Ounces, But making ufe of Oyl of Almonds in- 
ficad of Spirit of Wine, we did with our own hands draw 
up twice, one time after another, with the undermoft 
Stone, a much greater weight, namely, eighty four pound 
or 1344 Ounces (Troy weight) notwithftanding which 
weight 
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weight we manifeftly perceiv’d the Marbleé at- which ic- 


hung to {tick ftrongly to the other. 

And here again we will take notice, that the interpoyd 
Oylwas fo far from being able as a Cement, rather than. 
by keeping out the air, to make thefe Marbles-ftick fo. 
clofe together, ‘that, whereas Bodies glew’d or cemented: 
together’are wont to make an almoft equal refiftance to. 
their being feparated, in what’ Pofture foever you place 
them, I made our Marbles, even when’ we try’d this laft. 
Experiment, very freely flide upon one another, by impel- 
ling the upppermoft to the right hand or to the Jeft, with. 
my Finger or my Thumb: (whereof the reafon is inti- 
mated above,’where we mention’d almoft the like cafe in. 
Glafies) and having fometime before takenup a weight 
which: we conjectur’d to be not much inferiour to that 
laft named, we.prefently for tryal fake held the Marbles 
with their edges downwards, and found ‘that thofe that 
in an Horizontal Pofition could not be drawn afunder by 
fo great a weight, did in another’ pofture prefently fall. 
afunder by their own weight, which made one readily 
flide offfrom the other to the ground. Now although. 
we have confefs’d, that this way of meafuring the force 
of ‘the Air isnot Accurate; - yet we hope it will not be- 
thought Ufelefs, fince (not tomention that by thus break-- 
ing the Ice, we may make way for the happier Enquiries 
of others) it not only fhows us that this prefling or 
fuftaining force of the air, as unheeded as itis wont to- 
be, is very Great, but it may, alfoaffift, us toconjeCture bow. 
Great it 13, which though we caonot hereby determine 
precifely and with certainty, yet we may.eftimate it with 
much le{s uncertainty than otherwife we could, 

I know that the Peripateticks,and the generality of tche- 
School Philofophers,: will confidently afcribe the {ticking : 
of the Marbles, not-to the caufe we have affignd, but: 
ta Natures Abhorrency-and fear of a. Vacuum. Rut-noz 
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to.engagesour felvés now in a Difquifirion that when we 
difcours’d of Fluidity we did»¢tor:the Reafohs'there ex- 
prefs'd:y declineto oveddie with 5- We will; without dif 
puting wherher-orno Nature either can at all admit, or do 
abhorre a Vacuum, content our felvestoconfirm the Ex- 
plication given of this Phenomenon by thefe two Gon- 
fiderations.: The-one y: That if Nature-did: fo violently 
eppofe a Vacuum as is pretended, it is not likely chatiany 
force whatfoever, that we: could employ would: be capa- 
ble to :produceione 5» whereas,'in} our cafe we find, thata 
little more weight added to the lower of: the: Marbles, is 
able to:{urmount their Reluctancy {to feparation; inot- 
withftanding the ifuppos’d danger of thereby -introducing 
a Vacuuo. Andmy-next! Confideration is, that (accord- 
ing to what we have hitherto deliver'd) without. /having 
recourfe to anyfuch difputable Principle, a fair account 
may be given of ‘the propos’d Phenomenon, by:the»pret 
fureor weight of the Air. And that what we havedaid 
concerning the-latterofthefe may be entertain’d withthe: 
lefs difficulty, let us fuppofe, that when the Marbles tick 
welltogether,the lowermoft ofthem,or the appendant 
weight were faften'd tothe ground =: For inthis.catethere 
appears:no reafon tabelieve that their power to refilt-fe- 
paration would: berlef§ thamit was -before):!/And yerit 
{eemsevident, thatthe uppermoft Marble:would ‘not be 
perpendicularly pull’d up-but by fuchia force as were at 
leaft: (Lfayiat leaft) able.to liftmp a weight-equal to that 
ofsthe laft mentiton’d Marble, -and ‘of a Pillar-of :Air has 
ving the Stone for its Bafe, and reaching tothe top ofthe 
Atmofphere 5 fince‘at the inftant of Revulfion, before 
the Aircan get iny and fpread it felf between the Stones, 
there 1s not for;oughbappears anyifauch Body under the 
upper Marble) as.can help the hand to :fultain the weight 
both ofthat Marblevand: the ‘incumbent.Cylindet of! the 
Atmofphere,-which ‘then gravitates upon it, and confe- 


quently 
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quently upon the hand 5 becaufe there. is no Air, :nur 
other equivalent Body underneath it, to fuftain its part of 
the weight, as thelower Airis wont todo In reference to 
the heavy Bodies that lean onit, and to the weight of the 
incumbent Air. And therefore we need not much marvel, 
if when only a lefs weight than that of the foremention’d 
Pillar ofthe Atmofphere hangs at the lower Marble, it. 
fhould be capable of being drawn up by the uppermoft, 
rather than fuffer.a divulfion from it. As we fee that when 
two Bodies being faftend together, are endeavour’d to 
be drawn afunder by forces or weights not able to feparate 
them, they will ufually both of them move that way, to- 
wards which either of them is the moft {trongly drawn. 
On which occafion, [remember what I have fometimes 


-obferv’d in one of the wayes of trying the ftrength of 


Load-ftones: For if the Load-ftone be able totake up 
more than its own weight, you may as well lift up the 
Load-ftone by a Knife, as the Knife by. the Load-ftone. 
Andthough one accuftom'd to judge only by his Eyes, 
would have imagin’d, that when [held the great weights 
formerly mention d fufpended in the Air, there was no 
{trong endeavour to pull up the upper Marble from the 
lower, becaufe my hand being for a while held f{teddy, 
feem'dto be at reft; yet he will eafily be invited to fuf- 
pect that in fuch a thought there may be a great miftake, 
who fhall confider, that neither did the weight fenfibly 
appear to pull the lower Marble downwards, though my 
hand affur’d methat the weight had not loft its Gravita- 
tion. “And if I fhall adde, that once, whenthe weight 


_after having been lifted up into the Air, was cafually fo 


loofen’d from the upper Marble, as fuddenly to drop 
down, my hand, unawares to. me, was by the force of that 
Endeavour it juft before employ’d to fuftain the fallen 
weight, carried up with fuch violence, that I very fenfi- 
bly bruis'd it by the ftroak it gave againft the face of a By- 
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ftander, who chanc’d out of curiofity to hold his Head 
over the Marbles. 

And here it will not be impertinent to bring in an Ex- 
periment that I once devis'd, not only for other ufes, bue 
to illuftrate the fubje&t we have been hitherto treating of. 
The Tryal lately found regiftred among my 4dverfaria, 
in thefe Termes. A Brafs Valve of about an Inch Diame- 
ter was with Cement well faftned to the fhorter Leg 
(which was but of very few Inches in Length) of a long 


Glafs Syphon left open at the endof the other Leg. This. 


Valve being let downto the Bottom ofatall Glafs Body 
full of water, fo that twas (if Imuch mif-remember not) 
between a Foot and half a yard beneath the furface of the 
water, when there was let in as much water intc the Pipe, 
as reach’din that as high as the furface of the External 
Water inthe Tall Cucurbite: Then about an Ounce 
weight was put into the oppofite Scale of a Ballance, to- 
the neighbouring Scale whereof one end of a {tring was 


tyed whofe other end was faftnedto the faid Valve, whofe- 


parts would be thereby drawn afunder. But when the 
water was empty d out of the Pipe, and the Valve was let 
down tothe former depth, there was requifite about 5. 
Ounces, that is 4 Ounces more than formerly, to disjoin 
the parts of the Valve, and let the water get in betweens 
And when (theSyphon being freed from water) theValve 


was lifted higher and higher, together with the Pipe, there. 


needed !efs and lefs weight to make a Disjunttion; two 


Ounces of Additional weight (to the one Ounce requifire. 


to counterpoize the Cover of the Valve ir felf) on the 


water fufficing toliftup the Cover, when the Valve was. 
held about half way, between its Lower f{tation, and the. 


Top of. the water 5. a fingle Ounce fufficing afterwards, 


and halfan Ounce of Additional weight proving enough. 
to disjoin the parts when the Valve was held but a little. 


Thi. 


beneaththe furface of the Liquor, 
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This relation of an Experiment which I afterwards 
fhow’d to many Virtuofi, will perhaps feem fomewhat 
dark to you without a Scheme; but if you copfider it 
attentively enough to apprehend it throughly, I prefume 
it will fhow you, that whether .or no there be upon any 
other fcore a repugnancy to the feparation of {mooth 
Bodies join’d by immediate contact; yet certainly there 
may be agreat Repugnancy upon the bare Account of 
the Gravity of the medium, wherein the Divulfion is at- 
tempted. Forinourcafethe Faga Vacni, ifthere be any, 
ought to refift the feparation ofthe Parts of a Valve {till 
kept under water, agymuch near the Top of the water, as 
atthe Bottom. Andtherefore the great difference found 
in that refiftance at thofe different places, may be attribu- 
tedtothe Preflure ofthe Ambient water, that thruft them 
together. Andthough it be true that Air is an Exceeding 
Light Body incomparifon of water ; yetin divers T'ryals 
Fhave found the Difproportion in Gravity of thofe twe 
Fluids not to exceed that ofa 1000. to 1. So that 
confidering how many miles, not.to fey feores of miles, 
the Air may reach upwards,there {eems no abfurdity at all 
to fuppofe that the bare Preflure of ix againft the Marbles 
formetly mention'd, may keep shemyas coherent as we 
found them to be. sa hi 


But fince this I have been able to make an Experiment, that does 
fufficiently confirmthe former Dodtrine. For having fufpended the 
two cohererit Marbles in a Capacions Glafs, whence by a certain con- 
trivance, the Air could little by little. be drawn out, we found as we, 
expected, that whilft there remain’d any confiderable quantity of Air 
in the Gla{s, the lower Marble continued to ftick to theother, the 
Preffure of the remaining Air, though but weak’, being yer foffi- 
cient for the futtentation of the lower Marble, which it was not after 
the Air was further withdrawn. And if when the Disjundcionwas 
made, the upper Marble were by another contrivence let down upon 
the lower: {o.as to touch it asibefore; though whilftthe External Air 
was kept out of the Glafs, the upper Marble might eafily be rais’d 
without taking up the lower withit; yet when the outward Air was 
let in; the Marbles were prefs’d together, and became again itrongly 

coherent, 


Gp 2 Bur 


(2238) 

But it is now high time to look back to that part of our 
Difcourfe, which the confideration of our Marbles has fo 
Jong intic'd'us from directly profecuting.  Alchough then 
it may from the paft Difcourfe be conceiv’d; that in Bo- 
dies of fenfible bulk, whofe fmooth furfaces touch one ano- 
ther, the force of the Air does mainly make thent cohére 3 
yet it feems that generally in Bodies (whether greater '6r* 
fmaller) it is a fufficient. caufe of Cohefion thatthe’ patts 
of ‘the Pody are at reft by one‘another, ‘thougli perhaps 
the entire Concretion, be remoy’d from place to’place, 
For Bodies of fenfible bulk being either fluid or confiftent, 
-andatbeing (as above we have taught) ‘the’ chief requifite” 
ofa fluid-Body that irs fmall parts be in motion’, there® 
feems not any thing neceffary to keep ‘a’ Body from being 
fluid, ‘and conféquently to keep‘it a firm Body, but that 
Its contiguous parts bein a ftate of reft. | 

I know that ‘almoft all Philofophers both ancient and 
modern, require fomething elfe than the Rett of the parts 
(of which fcarce any of them takes the’ leaft notice as of: 
a:thing conducive to Firmnefs) to the keeping together 
the parts of adry and {table Body. ‘But although’to‘en-’ 
gage very far infuch a Metaphyfical and nice Speculation’ 
were unfit for me, Cat léaft at prefent,' wher l'amibur' to 
endeavour to explicate Fluidity and Firmnefy if the-fen-' 
fible Bodies we: converfe withs) yet ‘we dare not quite 
fkipir over, left we be accus'd of Overfeeing it. The 
greater number of Contemplators afcribe. the..eftect un- 
der Confideration to a certain fubftantial form, te°which 
they affign; among. other. Offices, that.of, keeping all the 
parts united into’one Body. *But what this form is, and - 
by what means it unites the parts fo ftrongly ina Diamond. 
or a Ruby, &c. and fo loofelyin Tallow,Camphire, or the 
like flight concretions, and how the fubftantial form con- 
tinuing the fame in Water and Ice, the fame matter may 
eafily and frequently become by turnsa hardand’a fluid 
} Body 3.- 


me 
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Body 3. how thefe, I-fay, and diverfe others things are ef- 
fected by the forms of folid Bodies, is to me, I confefs, at 
leaft‘as difficule to conceive, as to imagine withont ita 
caufe of Cohefion inthe parts of a dry Body. 
Other Learned Men there are among the modern Na- 
turalifts who have recourfe fome of them to’a Spirit, 
which penetratisg and fa{tening to’ each other all fub- 
{tines Cor porea) unites theminto one Worlds but others: 
fancy- rather a certain Cement or Glue, whereby they 
conceive the parts of Bodies to be made as it were fo {tick 
to each other. _ But as for this laft Hypothefis, it would 
be confider'd, that though’Glue is made ufe of ‘to joyn 
together Bodies of fenfible bulk, yet Glue it felf being a’ 
Body that is ‘fo too, it muft’alfo it felf-confift of ‘lefler- 
parts fticking to One another; which allows me to de- 
mand the caufe of the mutual Coherence of thofe parts. 
And ifit'be anfwer’d, that they likewife ftick together by- 
theIntervention of fome more fubtil Glue, I fall again 
reprefent that this Ghie’ alfo muft confift of corporeal’ 
parts; and therefore I fhall further demand how thefe alfo’ 
{tick together: ‘and ifthe like Anfwer be again made me, 
Ifhall (Gi renew the like’ Demand, till at length the An-- 
{werer be reduc’d to confefs, that parts of Matter fo very’ 
firiall cajnot be reafonably fuppos’d to'be kept together: 
by‘a-Cement: And if the Corpufcles that make up the: 
fineft Glue imaginable are not kept together by‘a Cement, 
we may be allow'd'to afcribe their Adhefion to the imme- 
diate'‘Conta@ and Reft ofthe component parts, (which is 
a caufe intelligible, and at leaft probable) till forme other. 
fafficient caufe be affign’d, which I donot take that tobe» 
which istaught by the’ Patrons of the firft Hypothefis. 
Jately‘mention’d, concerning a Spirit diffus’d through the, 
mafsof matter. Fornotto mention that the Agility of a. 
Spirit feems not fo proper a Qualification forthat which is.. 
to. fatten Bodies together, we may confider, that Me fub-: 
. = tance . 
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‘ftance which is Called a Spirit is indeed but-a fubtil Body. 
And why therefore may not the minute parts of other 
Bodies, if they, beconveniently fhap’d for Adhefion, flick 
-to one another, as well as {tick to this Spirit 2? And I fhould 
‘here alfodemand, how the parts of this Spirit arekepe 
‘faftto oneanother. If any fhould anfwer, That this Spi- 
rit confifts of parts, which are infeparable, and yet per- 
haps of a hooked fhape, which fits them to faften them- 
felves to the Bodies they take hold of, and thereby thofe 
to one another 3 this would be to propofe fuch a new No- 
tion of the diffus’d Spirit, as I know not whether thofe 
whofe Qpinion I have been examining did ever dream of, 
or would:’be content to adopt : and {ure according to this 
Hy pothefis there muft be a wonderful plenty of thefelit- 
tle Spirits in the grofleft Bodies; and Ice for example, 
which is thought fo deftitute of Spirits, muft be well-nigh 
half made upof them: For thefe-lttle fpirituous parts 


can faften no parts of other Bodies together but thofe, 


they touch, fince otherwifethe parts ofother forts of mat- 
ter, if but contiguous, might cohere without thefe, which 
4s again{tthe Hypothefis:. And fince each of thefe {mall 
{pirituous Corpufcles, if I may focall them, being really a 
natural Body, and by confequent neceflarily. divifible, at 
leaft by Thought, into parts, I fhall afk the Propofers of 
this new Notion of Spirit, upon what Account this Cor- 
pufcle can be indivifible ; I mean, what it is, if it be not 
Reft and immediate Conta, that hinders but that the 
parts (or defignable parcel of corporeal fub{tance) which 
are divifible by thought, fhould be alwayes kept toge- 
ther, and never be actually divided. [I amnot averfe in- 
deed from granting, that they may almoft alwayes ef- 
cape Diffolution - but I am apt to fufpect that may be, 
‘becaufe that by reafon of the extreme {mallnefs, and the 
Reft and {tri Contact of their parts, they can fcarce ever 
mmect with an Agent minute and {wiftly enough mov'd, 
to 
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to be able to fhatter them or diffociate the-combin'd parts. 
For to fay, that ‘tis the Nature of every fuch Corpufcle 
to be indivifible, is butto give me caufe to demand how 
that appears : For fo important an Aflertion needs more. 
than a bare Affirmation for proof. 

And iftwo of thefe Corpufcles that are prefum’d to be 
indivifible fhould, being fmooth and of the fame figure,. 
(as for Example Cubical) happen to lye upon one ano- 
ther, and.athird fhould likewife chance tobe fitly placed: 
upon the uppermoft of the two, what fhould hinder but 
that this Aggregate may by the violent knock of fome: 
other Corpuicles be broken in the midft of the whole Con- 
cretion, and confequently in the middlemoft bedy ¢ For 
fuppofe them as Adamantine as you pleafe, yet fince Cor- 
pufcles ashard as they are,can be made very violently to: 
knock againft them; why may not thefe grateor break 
the middlemoft Corpufcles, or any of the others? as we. 
fee that Diamonds themfelves may be reduc’d to powder - 
by other Diamonds, though not (as Arrtificers vers d ii: 
the. Trade inform me) by Attrition with any other ftone. . 
To prove that the Cohefion ofthe middlemott of the three. 
lately-mention’d {mall Deyes with the other two, the one: 
above it, the other below, is not fo ftrong asthat of the- 
parts ofthat middlemoft Corpufcle, notwith{tanding that: 
the conta between each two adjoyning Bodies is fuppos d: 
to be full, (for fo ic muft be ia fach Bodies, though not: 
alwayesin others: vifibly greater, in which {ome fubtiler: 
fubftance may be fuppos’d to come in part between them3)_ 
to prove this, I fay, there muft be affign’d ome better. 
caufe of the Cohefion of the matter in one part of the: 
propos’d Body than in the other. And it cannot with: 
probability be pretended, that a Corpufcle prefum'd un-- 
capable to be divided fhould confilt of hooked parts + and 
if. that fhould be pretended, yet ev’n thefe hooks allo t e-- 


ing true Bodies, the Queftion would recur concerning. 
Them,.. 
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Them, and be {till renewable in infinitum. If it fhould be 
faid.chat thefe minute Bodies are-tndifliluble , becaufe it 
is theirnature to be fo; that would nor be to render a 
Reafon-of the thing propos'd, but in effe& to decline 
rendring any. Andthough I know that io every Hypo- 
thefis about the principles of things, fomething is allow’d 
‘to beaflum’d, as not being to be explaind or prov’d by 
any thing more primary than itfelf; yet [know not whe- 
ther this excufe be proper in our Cafe, wherein it ems 
that the entirenefsand permanency of any parcel of mat- 
ter, how minute foever, may be probably enough de- 
ducd, from the immediate Conta@, the Relt. and theex- 
treme littlenefs of its defignable parts. And if for a laft 
refuge it fhould be faid, that the defignable parts of thefe 
Corpufcles are therefore unfeparable, becaufe there is no 
vacuity at all intercepted between them ; befides that 
this is contrary to.the fuppofition formerly made 3 for 
fuchextremely minute Deyes as we imagin'd ta be one 
upon another, having their {urfaces according to our Po- 
{tulatum, flac, {mooth, and exquifitely congruous, could 
nc more thanthe parts of either of the three Corputcles 
‘have any vacuity intercepted between them: befides 
this, E fay, this is bothto fuppofe a Vacuum in all divifible 
Bodies, and that too asthe caufe of their being fuch, and 
to.decline the former Hy pothefis touching the uf of this 
Spirit, and take Sanctuary among the Atomifts, to whofe 
Opinion about the account upon which thofe Bodies they 
call Atoms are not diffipated, although fome of the Con- 
fiderations we have alledg’d again{t the newly examin’d 
Opinion may-in part be appli’d.; yet diverfe of their other 
opinions do fo fairly comport with the generality of our 
Experiments in thefe Notes touching Fluidity and Firm- 
nefs, that I aim willing to decline clathing with them, by 
not purfuing now any further a Difquifition, which, as £ 
Aaid a while ago, is not neceflary to my prefent defign : 
elpe- 


a 
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cially; fincethe dim and. bounded. Intellect of man feldom 
profperoufly adventures,to be Dogmatical: about things 
that approach to lofinite, whether in vattnefs or littlenefs. 
Nor indeed would I have that look’d upon as a refolute 
Declaration of what Ithiok of fo abftrufe a Subjet, which 
I have rather propos'd to. avoid faying nothing, where I 
fuppos'd it expected I.fhould fay fomething, (ME 

The other thing then, which in our .Defcription-of a 
firm Body we mention‘d as capable to make it fa, is the tex- 
tureof the parts (whether homogeneous or not) that con- 
ftitute it; and though the Juxta-pofition and Reft of thefe 
parts may poflibly alone fufficeto make the Body {table 3 
yetthis Texture feems to be the moft ufual caufe of ftabi- 
lity, and fometimes alfo it may faperadde a degree of that 
quality to that which bodies may have upon the former ac. 
count only.. For, though whilft the parts of the Body are 
actually at.reft it cannot be fluid, yet thofe parts, if they 
cohere to one another butby-reft only, may Cateris pari- 
ws be much more eaftly diflociated and put into motion by 
any external Body attually movd, than they. could be if 
they were by little hooks and eyes,or other. kind of faften- 
ings intangl'd inone anothers it being often neceffary in 
this cafe violently to, break off thefe faftenings before the 
little bodies faften’d together by them can be disjoyn'd, and 
put into fuch a feparate motion as is-requifite to the contfti- 
tuting ofa fluid Body, RTT a. ne 


».. We formerly made ufe of that familiar fubftance,. the 
white of an Egge.to illuftrate the nature of Fluidity:Let us 


now try whether it will alfo.affift usin our enquiry after the 
caules of ftability, When an Egge is made hard by boyling, 


fince whether we fuppofe this Induration to be effetted by 
_bare motion or impulfe, or elfe by the infinuation of fidir'y 


Corpulcles, fince [fay there is nothing that appears to get 
in at the fhell, unlefs perhaps fome calorifick Atoms, and 
perchance too fome little particles of the fluid water it is 

| was hay AR " *boyled 
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boyled in, *tis'not eafie to’ difcover from-whence elfe this. 
change of confiftency proceeds, than from a change made - 
inthe texture of the parts whereby they are connected and 
difpos'd after a new manner, fitto make them reciprocally « 
hinder the freedom of each others motions. But if inftead of 
hardniag the whites of Eggs by the heat ofthe fire,you beat - 
them very well into froth, you may perceive. that froth to. 
emulate the nature of a {table Body: for not only you may 
raife it upto a pretty height, and meke it retain @ fhar 
top almoft like a Pyramides but 1 remember Ehave for cue - 
ricfity fake made with a littlé care a long and proportio- 


nably thick Body of thefe bubbles hang down from my fin- - 
ger without falling, like an ice-icle from one of the Reeds . 


of athatch’d Houfe, and yet inthis there appears not any 


alteration to be made in the fluid Body, fave a meer Me- - 


chanical change of the difpofition ofits parts : which may 
be confirmed. by water beaten into froth, for there the 


heaped bubbles will quickly fubfide and fall back into wa- - 


ter of the very fame. confiftence it was of before. 


Now there may be feveral things. whereby a body may. 


be ea intofucha texture as is: convenient: to make it firm 
or ftable. And of thefe, before we confider of them parti- 


cularly, it will be fitto take notice in general, that for the . 
moft part’tis not from any of them Single, but from two or - 


more ofthem Concurring, thatthe. Stability of Concreti- 
ons proceeds. 


The firft and chiefeft-of thefe feems to be the fitnels of : 
the thapes of the component particles to faften to each o- - 


ther 3 asif fome were figur’d like the handles of Buckets, 


and others like the hooks that are wontto be. employ’dto - 
draw them up outof the Well, or-fome like duttons, others 
like loops, fome like male,otherslike female fcrews(as Me-_ 

ehanicians fpeak) or as.if many together were fo varioufly: . 


branch’d, that their parts may be.fo interwoven one with- 
inanother, as not to be eafily eparable (as we often fee in 


as 
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a well-made. dry hedge, of which if'a man go to.pull away 
one bough,he fhall often be unable to do it without pulling 
away with it diverfe others whof {lender twigs will be in- 
tangled with it.) An eminent example of the power of the 
bare Texture of many {mall Bodies. (even fuch as each of 
them apart is not perhaps extraordinarily fhap.d for fucha 

purpofe) to make a ftable one, is afforded us by Ropes and 
Cables; where only.by twifting together and wreathing 
the flender and flexible threds the Cableis made up of,they 
are {o well as it were wedged in between and faften‘dto 
one another, that they conftitute a Body not tobe-broken 

by the weight of an Iron Anchor, nor perhaps by the force 

of a Ship violently driven on by the. fury of the Winds and 

Waves. This figurationof theCorpufcles that make up 

confiftent Bodies, feems tohave been the chief if not only 

caufe.of their confiftence inthe Judgment of the antient 

Atomitts, this being the account that.Js,given of it by 

Lucretius. : : 


Denique que nobis durata ac {pifja videutur, 

Hac magis hamatis inter fefeeffe nece{s eft, 

Et quaft ramofis alte compacta tener. 

In quo jamgenere imprimis adamantina faxa, 

Prima acie conftant, idius coutemnere fucta, 

Et validi falices, ac durirobora ferri, 
 raque que-clanstris reftantia vociferantur. 


And indeed, fo innumerable may be the correfpondent 
figures which arefit to faften bodiesto one another, that it 


js very poflible that two bodies, whereof each a part is fluid, 


may Upon their Conjunction immediately intangle their 
parts in one another, and thereupon..acquire fuch anew 
texture,that their parts cannot as formerly diflociatethem- 
felves at pleafure, and move along one anothers furfaces, 


nor confequently flow after,the manner of Liquors, but are 
h 2 fo 
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fo. connested‘or intangled;, that the motion of one bf them 


will’be refifted by many, and fo the whol¢ Body will be- 
come firm or ftable. © Somethiog like this may be féen 
in the Experiment mention’d by our Author, where he 
teaches that the, diftill'd Liquor of Nitre, and that made 
per-Deliquinm out-of fix'd Nitré, will préfently ‘upon their 
mixturein part concoagulate into faline and confequently 
{table Bodies : but this feeming'only4 te-union of the fa- 
line particles that did, though invifibly, {wim up and 
down inthe aqueous parts of the mingled Liquor, which 
‘after this feparation rémains both mére copious than the fa- 
dine ‘parts, and as fluid asbefore, weé'will addea’ noble in- 
ftance'(mention’d'to another Purpofe by Lully ‘and Hart- 
wan) to declare how much the firmnefs of bodies depends 
upon their texture. Ifyou take then the Alchool or highly- 
rectify'd Spirit of Wine,and exquifitely deflegm’d Spirit of 
CUrine,and mix'them in a due proportion(as Fremember the 
Jaft time I made the Experiment I took about equal parts by 
guefs, though two ofthe former to but one of the latter, if 


This be excellent,be a better Proportion) :youmay in and 


about a minute of an hourturn théfe two fluid‘ Liquors in- 
toa conftant Body 3’ and } confefs it 'was not’ without plea- 
fure,that I have immediately upon the fhakiag ofthele two 


Liquors {een them fhoot into the likenefs of Snows and ac- - 


quire fuch-a confiftence, that {could without fpilling the 
mixture turn the veffel that conthin’d it aplide down. 

But I dare not exped tohave this Experiment believ’d 
ev'n by moft-of them ‘that fhall ery’ ir; Experrenee having 
taught me, thatie will not fueceed, unlefithe Spirits of U- 
rine and of Wine be bothof them more exa@ly defléom’d 
than is ufual’even among Chymifts. Yet fomuch'more doés 
this coagulationifeem to. depend uponthe Salt of Urine asof 
faci a texture,than barely-as Us inous,that we will'add that, 
“As the fpirit of fermented Urine is not (whatfoever fome 
eminent Chymifts may think or fay) fo eee 
i quifite, 
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quifite, but that-my ctiriofity leading me to try whether: o-: 
ther Liquors, which I fuppos’d to be: of .a refembling na- 
ture, might not ferve the turn, I found that fufficiently-re- 
&tifyed- Spirit of Harts-horn ‘(to mention that alone:here) 
may be made to fupply.its place: Sol endeavour dto make 
it probable by this, That having tryd a certain method 
(though that may feem ftrangetomoftChy- 
mifts) of fo ordering Urine, that without for Snermards 
ftaying atallto ferment or putrifie it either Pubiifhed in ano- 
forty days'or half fomany hours, can make ener Leeks 

the volatile or faline Spirit afcend firft in diftillation though 
I ufe but fome fuch gentle heat as that ofa Bath: Having, I 
fay,by this means diftill'd a very {trong Spirit of unfermen- 
ted Urine, and rectify’d it too, I found, as Lexpected,thar I 
could not by, any means make it coagulate wich Spirit of 
Wine, which feem’d to: proceed from the differing texture 
of this Spirit from that of Fermented, or rather Putrify’d, 
Urine, fince had added nothing tothe frefh Urine I die 
{till’d, but what was extreamly fix’d and belonging (as Chy- 
mifts fpeak.) to the mineral Kingdom. Whereupon having 
had the curiofity to enquire of {ome of my Chymical ac- 
quaintances; I found that they complain’d. that they had 
not been able, to coagulate Spirit of -Wine with the faline 
Spirit made of. meer Urine, without any addition at all, 
whenthey diftili'd that Urine without a previous; putrefa- 
&ion (whichis not, wont to be,perfe cted under fix. wee kg 
or thereabouts.) But toreturn to our Coagulum wewill 
annex; T hat this is further rematkable inthis ixperimene, 
that this white coagulated fubltance being put intoa glafs 
veflel exactly Hope and kept in.ageatietheat (which yerig 
felf isnot pe: haps*nece flarys, chough, expedient) itor {ome 
weeks.ormonths,wilat lealtfonché greatett paroby male 
(for [have notyct totalhy-tcen it;dode,) sefame het Oya 
alimpid Liguor-s;as ifenher all the crocked) paw ighs phae 
conn éted the fmall coalitions thc Vinous, ang Lin ingus 
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Corpuicles to one another, were by the motion they were 
put into by the external heat one! after another broken 
off, orelfe the fame little concretions (for the Menftrunns 
{eems to'confift chiefly of them, ‘being able to perform o- 
_ ther matters'than either of the fingle Liquors whereof ‘tis 
conftituted) either sflifted by outward warmth, or inabled 
thereto by fome other caufe of mobility, did after many 
and various attempts to clear themfelves of each other, lit- 
tleby little fo unbend orbreak off the crooked particles 
that intangledthem, asat length to extricate themfelves, 
and become capable of freely thifting ‘places among them- 
felves, and fo of the form ofa Liquor. 
Andhere I fhall adde a couple of Experiments for the 
fake of their affinity with fome parts of the newly recited 
_Experimentsabout the Vino-Urinous Coagulate. 
And firftitfeem'd to me worth trying, whether tome 
Acid Salts being duly order’d would not concoagulate 
- with Spirit of ‘Wine, as well as with Urinous Salts; and 
having for awhile digefted togetherin a convenient pro- 
portion pure Saccharum Saturni, made with Spirit of Vi- 
negar, and rectify’d Spirit of Wine, I found the mixtures 
fo chang'd in point of Confiftence, that upon inclining the 
Glafs which contained it, noneof it would run down the 
Sides. But this Experiment did not afterwards feem to 
me either eafieor confiftent, nor isit more then one of the 
ways, and I doubt none of thebeft, of attempting what 
we have propos'd. 

The other Experiment I promisd you, relates to the re« 
folution of the Coagulum of Spirit of ‘Wine (which to be 
performed by digeftionrequires.a very long time.) And I 
with I had notfome reafons to‘hinder me from communica- 
ting to you,the way of making of it at prefent ; it-being an 
Experiment that feems fomewhat {trange in its kind ; but 
that part of it which is dire@ly pertinent to our prefent 
Argument, you will, I truft, ‘believe upon my ri 
wale 
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which is, that by the addition of nothing but of a very 
fixt and very dry Body(infomuch that ‘twill not yield any 
thing by the common way of diftillation even in a naked 
fire) by the foleaddition, I fay,of thisdry Body, the newly 
mention’d Coagulum, which is alfo.a confiftent Body; may - 
in.a few. hours be brought into.a permanent Liquor (quite — 
diftin& from the dry Body) which when Experience firft — 
recommended this way to me, wasoftoofubtle and pene- 
trating a Nature, not to make me expect fromit confidera- - 
ble Effects, bothin Chymiftry and Phyfick, of whichimi+— 
tation you may be pleas’d to take notice. 
But to return to what [was about to fubjoyn after the — 
mention of our Coagulum, as that is ah Example of firm: °- 
nefs produced by Texture; I will here, becaufe itis not * 
eafie to procure Spirits pure enough. to makefuch a Cons 
cretion asthat. Iwillhere, fay, fet down another way 
of {fpeedily hardning one fluid Body by another ; for if you - 
take the white of an Egge, and beatit:till ic: become thin, 
and then fhake well into it about half its quantity (perhaps - 
much lefs might fervetheturn) of right Spirit of Salt, you 
fhall have in afew minutes the mixturefo coagulated, ‘that 
I remember when we turn dthe glaf$ wherein we made it 
upfide down, not adrop of Liquor did run out, though : 
fome hours.after we obtain’d a little by breaking the crud- 
led matter... And another Experiment much of the nature 
of thisis {aid to be delivered by. Sic Frazeis Bacon, who 
teaches tocoagulate. whites of Eggs with Spirit of Wine: 
and indeed, if you obferve a circumftance (unmention’d, 
that I hear of, by him_) which is the fhaking of the twa Boe 
dies well together, andif your Spirit of ‘Wise be good, 
the Experiment will f{ucceed very well, infamuch that I re- 
member I have: made this way a Goagulum, «from: which 
no Liquor would dropdownin about a minute of an hour. 
But whereas this great Naturalift conceives this hardning 
ofthe Ege’s white to.be pesformd by theheat ofthe apie. 
PFs a OF: 
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of Wine, T thall willingly confefS he has affign'd the'caufe 
ingenioufly, but muft doubt whether he have doneit truly: 
for there'are divérfé things that feem to argue Spirit of 
Wine, as inflammable asit is; to abound with a piercing 
Sale, and that fuch faline Corpufcles may fuffice to crudle 
whites of Eggs, our frefhly-mention’d Experiment of erud- 
ling the white of an Eggewith Spirit of Salt does fufficient- 
ly declare; and not only we have perform’d the like effec 
with fome other Acid Spirits, and particularly that call’d 
Oy! of Vitriol; but it may ‘be produc’d » though: more 
flowly, ev'n by acrude Salt s for by long beating the white 
of an Egge witha lump ‘of Allum, you may bring it ‘for . 
the moft part into White‘cruds. Sothat if we will allow 
the coagulation we treat of to be: performed by the Spirit 
of Wine as hot, it feéms that that heat muft-be only fuchias 
may be afcrib'd tothe aGtive particles ‘of faline ‘bodies; 
which yet are commonly accounted ‘rather cold than hot.. 
But becaufe f fomewhat doubt how juftly they are reputed 
fo, I will adde,that I did purpofely for tryals fake, take the 
Serum or Whey that is wont to:{wim upon mans’ Blood 
after itis cold and fetled, and indéavour'd in vain to coa- 
gulate. it with fuch Spirit‘of Wine as. would coagulate 
Eggs, and yetthis whey will’ at leaft as foon. as Cif not 
much fooner than) whites of Eggs coagulate over'a gentle 
heat of Embers’; which makes: it doubtful, ‘whether’ the 
effect proceed. not. fromthe: greater correfpondency in tex- 
ture of-theiSpirit ‘of Wine with’one of the Liquors than 
with the other, -rather than. fromthe ‘heat afcrib’d to it 5 
which didnot atall coagulate the whey. | 
But although we have mention’d fome Examples to fhew 
that two fluid :Bodies‘may: be affociated into'a confiltent 
ones yet we want notan Experiment to’ make it'appear; 
that likewife by the change of Texture'a fluid Body may 
be divided into. two: confiftent ‘ones, This Experiment 
which we have ‘partly taken notice of before (treating of 
Fluidity) 
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Fluidity) is, that having for tryals fake by convenient de- 
grees of fire diftill’d over a due proportion of the more 
volatile parts of fallet Oyl, neitherthe Liquor that came 
Over, nor-the fubftance that remain’d behind in the 
Retort was fluid, though the Oy! that yielded them had 
been fo. 

But when put to the Oy] before Diftillation a conve- 
nient quantity of common Salt, and one or two other 
things, that were fit to change the Texture of the branch’d 
or hookt Corpufcles whereof it confifted 3 I could then 
obtain an Oy! of common Oy], that both dropt into the 
Receiver inthe form of a Liquor, and continued a Fluid 
Body 3 which may probably be of good ufe to Surgeons, 
Varnifhers, and Men of fome other Profeffions. 

And to make it the more likely, that by Additaments 
of fome fuch nature as that newly mention’d, fome groffer 
and cloggy parts are retain’d, or elfe much fubtiliz’d and 
otherwife altered. I fhall adde that profecuting a hint 
I happen‘d to meet with in the difcourfe of a wandring 
Chymift, [ practis'd a way fo to defecate the dark and 
muddy Oy! of Amber drawn per /é, that a pretty propor- 
tion of it would come over {0 tranfparent and finely co- 
Jour’d, that the Experiment did nota little pleafe thofe I 
fhew'dit to. And if it do not appear upon tryal, that 
this way of preparing Oy] of Amber does by detaining 
fome parts, which though more grofs then the reft, may 
yet be no ufelefs one; impair the Remedy, and that it 
does not, upon fome other {core infringe the medicinal 
vertue of the Oyl, the Experiment wil! not be unufeful, 
For the Liquor that is thus prepared is not only very dia- 

phanous and well colour’d, but fo pure and fubtle that 
‘twill {wim, not only upon Water, but upon Spirit of 
Wineit felf. And ‘twill be nodefpicable thing, it by ex- 
tending or further applying this Experiment to other in- 
difposd Bodys, many Empyreumatical Oyls diftill’d by 
Li {trong 
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{trong fires in Retorts, can be brought to emulate effential 
Oyls (as Chymifts call them) drawn in Limbicks, as to 
clearnefs and lightnefs. 

The additament I laft thought fitto make ufe of for pu- 
rifying Oy] of Amber was briefly this. . Two Pound or 
fomewhat lefsof good Brandy, One Pound of good Sea- 
Salt, and halfa Pound of the Oylto be fubtiliz'd, mix and 
diftil them together. 
~ Uponthe mencion I made above of the white Coagu- 
lum of the Spirits of Wine and Urine, I remember what 
I have fometimes obferv’d in the effential Oyl of Anni- 
feeds (as Chymifts fpeak) diftill’d with {tore of water ina 
Limbick and Refrigeratory, namely, that in the heat of 
Summer it would remain a perfec Liquor like other Chy- 
mical Oyls; but during the cold of the Winter, though 
they, notwithftanding that feafon, continued fluid as be- 
fore, the Oy! of Annifeeds would coagulate intoa Body, 
though not of an uniform Texture to the Eye like 
Butter (but rather almoft like Camphire) yet like it 
white and confiftent, not without fome kind or degree of 
Brittlenefs. 

And on this occafionI will here infert an Experiment 
which fhould have been fet down in that part of the for- 
mer Hiftory of Fluidity, where I mention, that the fmall 
partsof a Body.may be fufficiently agitated to conftitute 
a Liquor by the Airor other Agents not fenfibly hot them- 
felvess The Experiment take thus. Cafting by chance 
my Eyesinthe Winter time upon a glafs of Oylof Anni- 
feeds which ftood coagulated_ by the cold of the feafon, I 
prefently bethought my felf of making a Liquor (whofe 


procefs belongs to another Treatife) of which asfoon as1- 


had prepar’d it Imade this Tryal. I melted witha gentle 
heatthecongeled Oy] of Anvileedsto make it flow, and 
then cover'd part of it in another glafs with a Mixture! had 
provided: and having let them both reft iathe window, 
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I found, that the meer Oy! being fully refrigerated again, 
coagulated as before; but that which was cover’d with 
the other Liquor continu’d fluid both day and night, and 
in feveral chasges of weather, and does ftill remain at the 
bottom of the Aéenfirunm a clear Oyl diftincét from ie, 
though I have purpofely fhaken them together to con- 
foundthem. 

And becaufe, Pyrophilus, 1 have not difcover'd to you 
the Adenfiruum | made ufe of, I will here prefent you with 
a Succedaneous Experiment made witha common Liquor. 
I took then good clear Venetian Turpentine, and having 
flowly evaporated about a fourth or fifth part of ic, till 
the remaining fubftance being fuffer’d to coo! would afford 
mea coherent Body, (ora fine Colophony) I caus’d fome 
ofthistranfparent and very brittle Gum (of which 
elfe where taught you fome ufes) to be: reduc'd to 
powder: of which I put into pure Spirit of Wine a grez 
proportion, then I judg’d the Liquor was capable of ¢y 
folving, tothe endthat whenthe Spirie had taken up as 
much ofthe Powder as it could, there might remain ar 
the bottom a pretty quantity of our Colophony. On 
which, though the Menfiruum (being already glutted ) 
could not act powerfully enough to diffolve it, yet it might 
give the matter (which it had already fo far foftened, as 
to reduce it into a coherent mafs) agitation enough to 
emulate a fluid (though fomewhat vifcous) Body. And 
accordingly J obtain’d a fluggifh Liquor, which continued 
fluid, aslong asI-pleas’d tocontinuethe Menféruum upon 
it. The like Experiment Itry’d with clarify’d Rofin, and 
with fine Colophony, though but bought at the Shops 5 
and although the Tryal fometimes fucceeded nor ill, yet I 
found notthe fuccefs conftant and uniform, whether be- 
caufe the Bodys tobe diffolv’d were not defecated and 
pure enough, or that I did not hit upon the belt proportion 


> betweenthe Solvent and them. | But this circumftance I 
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thall not omit, that when the glutinous Liquor was {e-- 
parated from the Menftrunm, it would by degrees, though 
but flowly, harden jn the Air. The Application of 
which property, for the prefervation of {mall and very 
tender Bodies, I fhall not here more exprefly hint then 
by:+having barely nam’d it. I had forgot to adde, that 
whilft the fubftance continu’d fluid, I could fhake it, (asT 
lately told you! could the Oyl of Annifeeds) with the fu- 
pernatant Menfiruum, without-making between them any... 
true or lafting Union. 
Which laft circumftance brings into my: mind another 
Experiment that I likewife forgot to adde to that part of 
theformer Hiftory of Fluidity, where I take notice, that 
the particular Textures of fluid Bodies maybe reckon’d 
among the chief caufes of their being difpos'd, or indi 
pos'd to mingle with one another. For partly to confirm 
this Conjecture, and partly to manifeft that ‘tis not unit 
verfally true which Chymifts are wont to think, that A- 
cid Salts and Oyls will not incorporate or mingle; I took 
an arbitrary quantity (and, asI remember equal weight ) 
of common Oy] of Vitriol and common Oy] of Turpen- 
tine, as I bought them-at the Druggifts: thefe I put to- 
gether very flowly, (for that circumftance fhould not be 
omitted) and obtain’d according to my defire an Opacous 
and very deep-colour’d mixture, whofealmoft Balfam-like 
confiftence was much thicker than either of the Liquors 
that compos’d it. (The like Experiment alfo fuccef- 
fully try’d with fome other Chymical Oyls, but found 
none preferable for this purpofe to Oyl of Turpentine.) 
And to make it probable that-the difpofition of thefe Li- 
quors to mingle thus prefently together ‘depended much 
on their Texture, we made themixture be warily diftill'd 
over, (for elfe the Experiment ‘will {Carce fucceed) and 
thereby obtain'd, (as we elfewhere mention to another 
purpofe) a certain grofs fub{tance, which was suas ee 
feem’d 


| (245) 
feem’d to mediate the former union betwixt the two Li- 
quors. For this fubftance being feparated, and thereby the 
Texture of one of the Liquors (or perhaps both) being 
chane’d, the Liquors (which cameover very clearinto the 


Receiver.) {wome upon one another 3 nor have I fince been’ 


able by thaking themtogether to confound them for any 
confiderable time, but they prefently part again, and do to 
this day remain diftin& as well as tranfparent. But after 
having forgot to fet down thefe things in their proper 


place, I muft not forget alfo, that to employ here more 


words about ‘them were to digrefs. 

Tothisthen annex we, that the Liquor we elfewhere 
mention our felvesto have diftill’d from Benzoin, has been 
and is ftill fubje& to much more frequent viciffitudes of 
Fluidity and Firmnefs; for part of it all the year long’ 
continues intheform of a blackifh Oyl, and the reft ac. 
cording as the feafon of the year or of the day makes 
the weather cold orhot, frequently changes its Texture, 
fometimes appearing perfetly the fame with the newly- 
mentiond Oyl, and fometimes fhooting into clear and va- 
rioufly-fhap’d Cryftals, which faftenthemfelves to the 
bottom and fides of' the Veffel, till a warmer part of the 


_ day. or of the Seafon refolves them agiin into a Liquor. And 


thefe two Jaft Obfervations may alio ferveto confirm what 
we formerly taught, that the Fluidity of fome bodies de- 
pended almoft wholly upon the various agitation of their 


‘parts: forin thefe inftances the parts of the Annifeeds and 


thofe of the Bénzoin; upon the operation or abfenze of the 
languid heat of the ambient air , fometimes agitating 
them, and fometimes fuffering them toreft, did conftitute 
a fluid or'a confiftent Body. And having thus taken notice 
of this upon ithe by, we will adde to the other Examples 
mention’d unde this fecond Head,that which iit afforded us' 
to our prefent purpofe by Salt-Petre, which being diffolv'd 
in a fufficient quantity of common water, will {eem ro be loft’ 
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init, and to conftitute with it one uniform fluid fubftance3 
but ifa competent quantity of that water be boil’d (or per- 
mitted to exhale )away, and the remaining liquor be fuf- 
fered to reft a while, efpecially in a cool place, the fa- 
line particles will be re-uniting themfelves and by the ex- 
clufion of the aqueous parts, conftitute ftable and deter- 
minately-figur'd Ice-icles or Cryftals. 

The confideration of this may fuggeft to us another way, 
that feems quite contrary to the former, whereby fome 
bodies may become firm and folid, and that is by the inter- 
mingling of a due proportion of water or fome other Li- 
quor. For, though the {mall parts of fuch fluid Bodies, 
being themfelvesin motion, are apt to give thofe of others 
fuch an agitation as we have formerly taught that Flui- 
dity principally depends on} it feems that the admiffion of 
any Liquor muft rather conduce to the making of abody 
fluid than confiftent 5 yet if we confule Experience, it 
willinftruct.us otherwife,; for when [ have taken either 
an equal or a double weight of Oy] of Vitriol and di- 
{till'd it warily from ruoning Mercury 5very much the 
greater part of the Liquor would come. over, and Jeave 
behind it a very white Powder confiderably fixe, And if 
we examine that familiar Production of Chymiftry, Ader- 
curius dulcis (whichthey now,ufe to make by fubliming of 
together two parts of crude Mercury, ‘with but one of 
Sublimate, which confifts chiefly of Mercury already) we 
may find that in That, which is counted the beft, the 
fluid Body of Quick-filver is fo contex’d with the Salts it 
carri¢és upin Sublimation, thatthe dry and brittle Body 
they compofe may contain far more (perhaps twice more) 
Quick-filver than Salt. Andother, Experiments may pet- 
{wade us, thatthe mixture of ajconvenient Liquor may ce- 
ment bodies into one hard Concretion,,which would {carce 
be compacted, together othrrwife..: Nor is it again{t rea- 
fon that it fhould be fo; for there, may be altering quali- 

cations 
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fications required to a body whilft it is conftituting, and © 
when itis conftituted, and though the motion of the parts 
that make it up, oppofe the firmnefs of a formed body, 
yet it may conduce to the making of a firm body : for 
when a great many hard Corpufcleslye together loofe and 
incoherent, they do, as we formerly noted,emulate a fluid 
body 5 whereas by the mixture of a Liquor, thofe loofe 
Corpufcles being for a while diffociated and put into mo- 
tion, they may after many Evolutions apply themfelves to 
one another, after that manner that is moft requifite to 
make them touch one another clofely, and accordingtoa 
greater: furface. Whereupon it often follows, that the 
Liquor 1n which they did formerly {wim is either Queezd 
out upon their clofing, or elfefo difpers’d in {mall parti- 
cles, and difpos'd of among thofe of the harder Corputcles, 
that they are unable to agitate them, or prejudice their 
mutual cohefion. 

And here to dilucidate the fubje& under confideration 
by an inftance that feems very pertinent to it, we will make 
a further ufe of the Experiment formerly mention’d touch- 
ing the burning of Alabafter: For if the powder, after 
it has done boyling and has been fufficiently burnt, and kept 
fome hours (the moft experienced Artificers obferving that 
it is notfo convenient to employ it prefently after it istaken 
offthe fire) be well beatenand tempered up with fair wa- 
ter almoft tothe confiftence of thin pap, if the powder 
have been rightly -prepard and fkilfully temper’d, you 
fhallfeethat fluid fubftance in afew minutes of an hour 
begin to fet (as the Trades-men {peak chat is to exchange 
its Fluidity for Firmnefs, fothat if it were before caft in- 
toa mould, it will perie@ly retain the figure of the internal 
furface thereof, 

Now that in our mixture there is for a while fuch an agi- 
tation of the hard parts produc’d upon the affufion of the 
water, and afterwards an exciuliow of the fuperfluous wa- 
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ter, we may confirm partly by this, That when any con- 
fiderable quantity of burnt Alabafter is temper'd up with 
water, the mixture after a little time grows fenfibly hoe, 
and fometimes continues fo for a pretty while: and part! 
allo by this, That having purpofely for tryals fake fill’d a 
new.and good Glafs-Vial, containing about half a pint, or 
pound, with the mixture we {peak of, and when it was top 
full, ftop’d it up very clofe, the liquid mixture within lefs 
than half an hour crack'd the Vial (though ftanding in a 
window ) in feveral places, and at thofe crevifes difcharg’d 
it felf of about a {poonful of clear water, the remaining 
mixture retaining perfectly the figure and dimenfions of the 
Vial, and growing as hard as Chalk or fomewhat harder, 
infomuch that we were fainto imploy feveral ftrokes with 
a {trong Iron to divide the mafs. 

And let me here adde, that fome other fubftances may 
this way afford much folider Bodies than burnt Alabafter 
does: and therefore it may be a thing of good uf toen- 
quire out and try what other Bodies, eafily to be procur’d, 
may be thus brought to a new and lafting Solidity. For 
the, Learned Hydrographer, Fournier , {peaking of thofe 
1)amms or Digues (as he calls them in his Language) which 
are fometimes made in the Sea to fecure Shipping, (as I 
have feen at the Port of Genoa and elfewhere) after ha- 
ving told us that the Romans made the faireft Harbours in 
the World bythe help ofa certain Sand to be met with at 
Cuma and Puteoli in the Kingdome of Naples, which Sand 

mingl'd witha third part of Quick-lime ac- 
pane -Quires jn the water a flint-like hardnefs 5 fub- 
Lib. ape joyns this Obfervation of his own, F ay vex, 

‘&c. that is, I have feen (fayes he) in Flanders 
near Toxrvay acertain fort of afhes of Lime made of Mar- 
ble, which was excellent for any kind of work made in the 
water. Forhaving madea Bed of great ftones, they. caft 
upon them whole Baggs full of fuch afhes inftead of Mor- 
tar, 
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tar, and the watérbetwikxt the’ {tenes having temper’d up 
thefe afhes, petrify’d. them to that degree, that ina {hore 
time they became as hard'as' Marble. Thus far He. Butto 
purfue our former Difcourfe, © 0 

- ‘That alfo ‘which we intimatéd ‘of the conducivenets of 
the varioustiitiblings to‘and ‘fro’ ‘of the hard’ particles to 
their uniting into’one firm concretion, feems confirmable 
by what we have obferv'd in fome faline Liquors, efpeci- 
ally certain parcels of Spirit of Harts-born, which what- 
éver were the confticution of the ambient air, remaind 
fluid fomeof them for many months, after which the {a+ 
line ‘Corpufcles began fo fhoot'at the bottom of the re- 
maining Liquor into exquifitel y-figur’d Cryftals, which at 
length grew copious enough. For this fpontaneéous coagu- 
lation of the little faline Bodies happening fo late, it feem- 
édthatit was’ preceded by almoft innumerable evoluti- 
ons, which were fo many and fo various, that at length the 
little bodies came to obvert to éach other thofe parts of 
themfelves by which they might be beft faften’d together’ 
and conftitute a firm body. Which conjecture feemd the 
lefsimprobable ;-becaufe we could not well imagine that 
this coagulation proceeded (as that of diffolv’d Alfumand 
other Salts is wont*?to do.) from’ the evaporation of ‘the 
- fuperfluous Liquors for the Glaffes wherein what we have 
mentioned happen'd being carefully ftop’d , there was no 
danger of fuchanavolation, andif any thing could ger a- 
_ way, it muft havebeen the fubtil peircing and fugitive Spi- 
rit, (which indeed, asmy Nofehad inform’d me, does of- 
tentiniés penetrate ordinary (topples) for the flying away 
of thofe volatile parts would only have left the remaining 
Liquor more aqueous, » And ’tis: well known to: thofe 
that dealowith fuch’kiad*of ‘Liquors, that the ‘more a- 
queous they aré’,'the ‘Jefs ‘apt *they are’ to"Cryftallize. 
And’ however i¢9 wil’ ferve our tara ,° that’ there! was 
but an ‘infenfible dintinution of the Liquor upon’ the 
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recefle. of. whatever it was that. got. through. the 
Cork. | ¥ v. TT 

~ Tothe fame purpofe f remember alfo, that haviog ina 
Cryftal Vial carefully kept a pretty quantity of well-co- 
lour'd Tincture of Amber, made with pure Spiritof Wine, 
it remain’d fluid for a year..or two,,and, during, that time, 
prefented us with a ftrange, Phenomenon that, belongs to 
Hos? siDicpie other papers,’ * But, having been abfent 
pon és parcly etstib’d for two or three -years from the place 
adie inane of the where we lock’d, it uP, af nubs nen 

rs 36 co-Me- we came again to look upon-tf, tha 

spaceagice i iach coneget si it had fcernethy remaind 
fluid folong, yet feveral yellow lumps of Amber, almoft 
like Beads, with one fide flat, had here and there faften'd 
themfelves partly tothe bottom, and partly tothe fides of 
the Glafs : the reft of whofeinternal furface continues yet 
tran{parent. : 

Another thing whereby bodies become {table ts, the ad- 
miflion of adventitious Gorpufcles into their Pores and re- 
cefles. And of the wayes by which thefe foreign Corpuf- 
cles may bring the fubftance they invadeto becompact, 
thefe four appearitheichief. Ie 

Firft then, the adventitious Corpulcles. we fpeak, of may 
produce ftability in the matter they pervade, by expel- 
ling thence thofe voluble )particles which, whilft, they 
continu’d init, did by their fhape unfit for cohefion, or by 
their motion oppofe the, coalition, or-difturb the Reft 


of the other particles whereof the Body confifted.;,But of. 


this having already difcourfed, proceed we to, what,isto 
follow. wre 

Inthe next place then, foreign Bodies may, contribute to 
the {tabilicy of a fubftancethey get.into, by hiodering the 
motion of theJittle Bodies that conftitute ite. god . 

And thirdly, fuch advenient Bodies, efpecially if they be 
not of the {malleftifize, may produce a firmnefs inthe fub- 

| {tance 
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{tance which they getinto, by conftituting with the par- 
ticles it conlifts of, Corpufcles more unapt for motion, and 
fitted for mutual cohefion. = | 

Thefe twowe mention together, ‘becaufe'that very of- 
ten Nature imploys. them together for the introducing of 
ftability into Matter, 2 

To thefe feems tobe reducible the way of turning the 
fluid body of milk into cruds by the mixture of a little 
Runnet, whofe faline particles pervading the body of the 
milk, donot only make a commotion in the parts ofie, but 
fatten the branched: particles of it to oneanother, and with 
them conftitute a body of another texture than wasthe 
milk 5 and the weight of thefe crudled bodies reducing 
them by degrees into aclofer order, does, whilft it preffes 
them together, f{queeze out the thinner and more ferous Li- 
quor, which the Runnet was unable to coagulate, and 
which being’ thus fever’d from the groffer parts of the 
milk, may well be more fluid'than milk it felf is wont to 
be. And thatthere is fome coalition of the particles of 
the Runnet with the coagulated ones of the milk, may ap- 
pear by the complaints that Houfwives fometimes make 
of their Dairy-maids, that the Cheefes taft too ftrong of 
the Runnet, whentoo great a proportion of it has been 
mingled withthe milk. And though we afcrib'd the 
crudling of the milk tothe faline particles of the Runnet, 
we ignore not that not only common Runnet, but alfo di- 
verfe juices of herbs will crudle milk; as is well known in 
thofe parts of Italy where Cheefe is made withour Runner. 
But we made'efpecial mention of the faline Corpufcles of 
the Runnet, becaufe really Houfwives are wont to faltit, 
and becaufe faline Liquors do manifeftly and powerfully 
operate in the coagulation of milk, which may be crud- 
led by juice of Limons, and I know not how many other 
Acid Salts... Ando manifeft yet further the coagulative 
power ofthem, we have fometimesin about a minute of 
2 an 
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an hour arrefted thé Fluidity of new milk) and'turn’d ie 
into acrudle fubftance, only by dextetoufly mingling with 
it a few drops of good Oy! of Vitrioh |: But of the ef- 
fects of various Salts ‘upon milk we elfewhere may, and 
therefore, fhall not now,, difcourfexs:i) syolom) swiavi eos 
_ Between this laft recited Experiment; and the two folt 
lowing ones) twill not be improper.to infer! the immedi- 
ately enfuing one, for the Afhnity: which it feems Cin 
different refpects) tolhave with both: jane 
,, 1 remember. ( then,). that [divers years:ago:prepar'dia 
Salt, which. either. was,: or) at: leaft anfwen'd- well stoothe 
qualities afcrib’d.to that whichis riow called:iGlauberus’s 
Sal Mirabilis, which feem'd to'-have inv it a: coagulative 
power, in reference tocommon Water.» For whereas Salt 
of Tartar, Common Salt,» Nitre,.¢xc. being, diffolv’doin 
Water, do upon, evaporation of;a, fufficient ‘quantity ‘of 
that Water, recover indeed their priftine Saline Forms, yet 
they. do but coagulate themfelves, without concoagula= 
ting with them, either any Water, or at leaft fomiach,, as 
Chymifts have. thought worth the taking, notice’ of 
_ Whereas this Salt we {peak of; being prepar'd for the pure 
pole,and diffolv'd ina convenient quantity, of Water, 
does upon its recoagulation fo difpofe. of the aqueous Par? 
ticles, among its own Saline ones, that if the Experiment 
be well and carefully made, almoft the whole mixture 
will fhoot together:into fine Chryftals that feem to be of 
an uniform Subftance,:and are confiftent enough’ to be 
even brittle, and to endure to) be pulveriz’d; fitted, eve. 
though the Concretion may have. fuch asProportion of 
Water in it, that (asl remember), when the Experiment 
fucceeded well, from three parts, of Water and but one of 
Salt, [had.about four parts of ,Cryiftals 
I need not tell you that this; Salt -feems itd have. a {ome- 
what more then ordinary Refemblance \of/a true Coagu- 
Jum,fince it reducesfo much wateninto.a {table confi tence: 
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yeti¢ doesinno contemptible: proportion materially con- 
cur to the Body produc'd.»: But Imay hereafter, (which I 
muft:not/donow) entertain you about.a! Salt of a diffe- 
ring kind from this ; ‘and which put me upon confidering, 
whether there may nor bea Coagulumimore properly fo 


_ calldof Common Waters: which mayiinia very {mall pro- 


portion Operate upon a-great quantity ofthat:Liquor, as 
Runtet does on Milk. > 

« Thavenot’yet examined whether it will be fufficient to 
refer'meerly tothe fecond'and third ways lately menti- 
ond of'making Bodies become ftable in the Phenomena . 
Tam ‘abouttto fpeak of, or whether it may be reafonably 
fuppos’d Cand added.as'a fifth way) that the Bodies to be 
coagulated may (in great part) be brought to be fo; by 
{o.a@ting-upon the Bodies to which: they are put, that the 


Agent Liquor: (if I may fo fpeak’) does by its action com- 


nunicate'torthe fabjeQatoworkson;: or lofeupon fome:o- 
ther account fome fubtle parts whofe abfence fits the dif 


- pos’d remaining Fluid for fuch a Cohefion,as may fuffice to 


make a Body be (though very fott, yet) confiftent.. | But 
however°twil not be amifs to take fome notice of Effects, 
which, what e’rethe'caufe be, belong ta the Hiftory of 
Fluidity and ‘Firmnefs. : | 

J fome’ years fince prepar'da Subftance of a whitifhco- 
lous, which would not only deftroy the Pluidiry of fome — 
other Liquors, but would give a confiftency toa notable 
proportion of Oy! of: Vitriol it felf; though the parts of 
this Liquor. be prefum’d, upon the fcoreot its corrofive- 
nefg, and its aptnefs to grow very hot with many other Bo- 
dies and make them {moke, to be very vehen me se api- 
tate “ank. * 

And Tremember chaet. Ssidithiiet fhew d othe curious a 
oe Vial well opt, uponthe:bottomof which lay alit- 

teofthis newly mention’d whitifh powder, over-which 
riers wae a ‘conitd erable propot tion of Oyl of Vitdolina 
bus cons 
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confiftent Form without feeming to have any thing to,do 
with the Powder,as indeed it had been only poured vponit, 
and fuffer'd to ftandin the cold for fome time (which if I 
miftake not was'aday or two) atthe end of which the 
above mention’d change was wrought om the Liquor by 
the powder which did not appear to be diffolv'd) thereby, 
Which Phenomenon feemd indeed ‘to argue, that there 
happend in this Experiment (that was not the only ove 
of the kind I then made) fomething like: the coagulation 


formerly mention’d of Quickfilver by the Vapour of;Lead, 


fome fubtle parts of the Coagulator, if Imay fo call it, ins 
vifibly pervading the Liquor whofe Fluidity wasto be 
fufpended, though it feem not improbable to me, that the 
effe& produc'd might depend upon both caufes, this 
newly exprefs'd, and the other a little abovemention'd 5 
where I guefs'd that a change of Texture, and thereby of 
Confiftence in the Aenftraum, might be the refult of the 
Operation of the Atenftrunm, and the Body it attsupon. 
And becaufe this powder is not fo eafie to be prepard, f 
fhall adde that youmay (though not fo-well as by the 
newly mention’d way) fee the Coagulation of a Menftrunm 
upon a firm tody which it does not feem to difloive by 
the enfuing Experiment, Take Cryftals of Salt-Petre very 
well dryed, but not powderd, aod gently pouring on it 
in a Glafs Vial fome good Oy! of Vitriol till it (wim about 
half an Inch, or perhaps more above the Salt, leave the 
Vialclosd witha cover of Paper’ in a cool quiet place; 
where it may not be fhakens and if the Tryal fucceed with 
you as did it with me, the Liquor will,though flowly, fo 
fettle it felf about the Nitre, that though you incline the 
Vial to any fide(or perhaps turn it upfide down)it will not 
runout; and I have fometimes taken notice of little'Sa- 
line Bodies, and asit were Fibres, that feem'd tokeepthe 
partsof the mixture united together. I made alfo fome 


other Tryalstocoagulate unflegmatick 4. F. upon bi 
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and fome other Bodies, the Phenomena of which. Tryals, 
did not oblige meto, renounce: the lately, mention’d Con- 
jeCtures about the caufes of fuch changes of confiftency in 
Liquors, asl have been fpeaking-of : For I ftill chink ie 
highly.probable thatthe belt, Coagulator [have met with 
atts but asa finer fort of Runnet, whichiin.an ioconfidera- — 
ble: quaatity really.: difperfes. material , parts’ of it {elf 
through the Liqsuor.to be wrought on, though thefe 
when the Coagulator is a confiltent Body, be perchance 
fo few or fubtle asnot to make any Vifible diminution of 
the Bady it parts with. bas 

A more eminent Example to our) prefent purpofe may 
be.afforded .us Sometimes(for lam fure the Experiment 
will not Always fucceed) by the notable way of coagula- 
ting Quick-filver, and thereby turning it from a fluid into 
a firm body, by the vapour of melted: Lead, in which when 
itistakenoff thefire ( but before it be quite grown hard 
again) a little cavity. muft be made witha pebble ora ftick, 
that the.Quickfilver tied up ina rag, may be nimbly put 
ioto that hole,and be congeal'd by the permeating (team of 
the cooling lead.. Which Effet may belefs hopefully expe- 
cred by the. way wont to be prefcrib'd by Authors (moft of 
whom { doubt never madetryal of it) then by another that 
Ihave practis’d and-may on another occafion fhew you. 
And that fome mietalline fteam does really invade the 
Quickfilver, feems probable. by the waiting of Lead by 
fufion, and, by, the,operations afcrib'd by Chymifts to the 
fume of;Lead upon Gold, about. which [ may elfewhere 
tell you what is come to my Knowledge. eH 

And I remember thatnot long fince, an ingenious Phy- 
fician of my acquaintance keeping fome Lead long in fufi-: 
on to reduce it-per fe into.a: Calx, and, holding his head of- 


_ ten overghemelting potto oblerve the alterations; of the: 


metal,.was, fuddealypurg'd diverle times, both. upwarde 
and dowawards, which both he and J aferib.d.te the Sa- 
0 7 | turnine 


(256) , 

turnine exhalations.’ And though T fufpected the Congela-" 
tion formerly-mention’d migtt proceed from the egrefs of 
fome fubtil tubftance that formerly agitated, but after de- 
ferted, the Mercurial Corpufcless yet thas the Concretion’ 
of the Quick-filver might be effected by fome benumbing 


vapour of the Lead, feems confirmable by a notable ac-. 


cident that befel' that famous Geometrician Doctor Wallis, 
who related it to me as a Phenomenon he knew not well 
whatto makeofs namely, That-he and other Learned 
Men at Oxford being minded to make the Experiment un- 
der confideration, they found that upon the’ firft fufion 
of the Lead the immerfed Quick-filver was very well co- 
agulated by it; but whenthey came to melt it the fecond 
time, and put new Quickfilver ioto it, the Experiment 
would not fucceed, at which they wonder'd, finding by 


Tryals that: the Lead might be fo eafily deprived of its’ 


power of hardning’ Quick-filver. That: this Obfervation 


will always hold true, I am‘not apt to believe 5 but. that’ 


fuch Learned and Candid Naturalifts fhould either be mi- 
ftakenin making it, or mifrelate i ‘twere injurious ‘to 


fufpec& : whereforefuppofing that to have'then'at leaft 


happen’d which one of them regiftred in’ writiong,and more 
then one ofthem told mes itfeems to countenance what 
we have deliver'd, and looks as'if according to our Do- 
étrine there were in Lead a coagulative {team or Spirit,and 


yet (at leaftinthat parcel of metal.) inifo {mall a propor-- 


tion, as that it almoft totally diflodges‘orfpendsit felt upon 
the firftopportunity it meets with of pafling into Quick- 
filver. | | 

' . Wehave elfewhereto another purpofe mention d our 
having fometimes (for, as we there advertife, it will ‘not 
always fucceed): madean Experiment: which feewe of kin 
to the former, ‘and may give much ‘light to the matter ‘un- 
der confideration, and it was this'5"We pour'd upon 4que 


fortis common Sallet Oy], which floted together at the vit | 
@) 
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of it, but after fome hours had its texture fo changed by 
the afcending {teams or other fubtle infinuating’ particles 
of the faline Liquor, that it was turn’d into a white con- 
fiftent (and fometimes a brittle) body like Butter, remain. 
ing allin one Cake on thetopofthe Mem/firuum. And the 
like Experiment (but in a longer time). we have perform’d 
with exprefs’ Oyl of {weet Almonds inftead of common 
Oyl. 

And to fhew further, how much the operation of the 
fame vfiible Agent may be diverfified as to the Produ@ion 
of Fluidity or Firmnefs, according to the’ differing difpo- 
fitions of the Bodies it aéts on. I have fometimes (I re- 
member) takenthe fame Aqua Fortis, or Spirit of Nitre 
wherewith I had coagulated exprefs’d Oylof Olives, and 
having pour’d it off fromthe Butter-like Subftance : I caft 
into it fome good Camphire, which without heat was 
thereby reduc‘dinto an Oy], that retain'd a diftin@ Super- 
ficies from the Aenftruum which it {wam upon, and would 
not incorporate with, fo that the fame numerical Asen- 

firunm without the help of any degree of fire, turn’d 
a brittle Body into a Liquor, and the Liquor into a brit- 
tle Body (tor fuch is the Subftance that may be made of 
common Oyl, if it be fuffer'd to float long enough upon 
the coagulating Liquor) which brittle Subftance (toadde 
that uponthe by) feemdto have receiv'd a more durable 
alteration from the fteams of the Adenfiruum then was ex- 
pected. For not.only when melted with fire, it would 
upon refrigeration recover its confiftence -without be- 
coming again fluid, as when’twas.in the form of Oy! s but 
I madea Tryal or two without fuccefs to reduce ittoa 
Liquor by mixing it with Oyl of Tartar per, Deliquinus, 
which, you know, has a great) Facultysto find-out/and 
mortifie Acid Spirits, fuch asthofe.of the Nitre or. Ague 


_ Fortis that had (whether as meer Acids L now examine not) 


coagulatedour Oy]l. | 
LI The 
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_) Fhe fourth and laft way whereby Corpufeles entring 
from without into a Body may give ita ftable confiftence, 
isby making fuch a commotion in the parts of it, as may 
make them apply themfelves one to another according 
to a greater furface-, or otherwife complicate and dif- 
pofe them-after the nyanner requifite to) make them ftick 
together. | 

This way of making Bodies become confiftent, is feldom 
or never employ d by Nature without the concurrence of 
fome of the other ways already mention’d : but we have 
diftinguith’d it from the two laft recited, becaufe in them 
we fuppofe that fome of the adventitious Corpufcles are 
ftop'd in the body to‘whofe' firmne& they conduce, and 
(though perbaps but in a very confiderable proportion) 
do concur to make it up; whereas here we fuppofé that 
without materially concurring to conftitute the body they 
work upon, they do only agitate and varioufly move the 
particles it confilts of, perhaps ‘breaking fome, bending 
andtwifting cthers, and in a word fo altering the Tex- 
ture, that the parts that did formerly either move fepa- 
rately, or adhere together but loufly, are now reduced to 
aclofer order, or amore implicated Texture, and there- 
by more firmly connected to one another. That thebare 
difpofition of the parts of a body in reference to each o- 
ther, without any addition of forein matter, may do much 
towards {tability, we may fee both in fome examples for- 
merly mention’d, and in Ofier wands, which when lying 
loofly iman heap together may’ each of them very eafily 
be diflociated from’ the refts but when they are breaded 
into a Basket, they cohere fo ftrongly, that when youtake 
upany one of them, you fhall take up all the reft.. To 
which may be added’ thofé many obvious though per- 
haps unheeded Inftances wherein by'the bare Texture 


of the flender hair or filaments whereof .Wool’or ‘Sik. 


confifts, Cloth, Silk-ftockins, and many other durable 
ae Gar- 
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Garments are madé by illiterate Tradefmen. aol 
_.We may alfo obferve the force of bare motion in altering 
the texture, and thereby the confiftence of bodies by the 
common way of Churning, for there the external impulfe 
ofthe Churn mikes.agreat commotion in the parts of the 
Cream, and tumbles and fhuffles them perpetually to and 
fro among themfelves, whereupon it happens, that the more 
branched Corpufcles meeting with one another are in- 
tangled, and thereby feparated from the reft, and after ma- 
ny occurfions all thefe parts are at length faften'd to one 
another, and excluding thofe of the Butter-milk, which 
feem not fo conveniently fhap’d for mutual cohefion, do 
conftitute Butter 5 which is wont to be made yet more con- 
fiftent, or rather more compact, by being beaten or other- 
wife comprefs'd, as the partsthereby reduced into a clofer 
order fqueeze out the fluid Butter-milk thar was intercépt- 
ed among them. | | 
It will perhaps be thought more ftrange that.a fluid Bo 
dy, nay adiftill’d Liquor which is very volatile and pafles 
for fimple and Homogeneous, and is at Jeaft far lefs.coms 
pounded than milk, fhould by motion, without the mixture 
of any new matter, be made coherent : and therefore I hope 
that it will not only fecond the Example newly alleg’d,but 
dikewife confirm fome main points of our Doétrine touch- 
ing Firmnefs, if we obferve that ev'n the Chymical Oy] of 
Turpentine, which paffes for oneof the Principles or “Ele- 
ments of that Body, may be in great part, if not wholly, 
coagulated without addition. And yet (not to anticipate 
what I may have occafion to deliver elfewhere concerning 
this Experiment ) ifhall now only relate,, That enquiring 
a while fince of a very expert Chymift, whether he had not 
{ometimes obferv'd (which I have oftendoné, as elfewhere 
declare). Oyl of Turpentine to. begin to coagulate if it 
were often diftill’d 5 he went with me to his Laboratory, 
and there let me fee in a Receiver fome Oy] of Turpentine 
6 LI 2 which 
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which he had often difti'l'd over per fe, ingood part co- 
agulated into a whitifh and:confiftent Body: affirming al- 
{fo to me, that he had fometimes by frequent Diftillations, 
without Addition, obtain’d from:clear Oy] of Turpentine 
a far greater proportion of fuch a ftable fubftance. Whofe 
confiftence, whether it fhould be afcrib’d to the fires break- 
ing the Oyly Corpufcles into parts more fit for mutual 
cohefion, or whether it proceed from a new texture of the 
fame Corpufcles, only chancing by. thofe various Evoluti- 
ons to be difpos’d after fuch another manner as'to compli- 
cate or otherwife connett them, Ineed not‘now fpend time 
toenquire 5 fince ’tis enough for my prefent purpofe, that 
inthis example we:have one that declares, how muchev'n 
motion without the Additionof any fenfible fub{tance may 
in fome cafes conduce to Firmnefs, 

And here to illuftrate our DoGrine about'this Quality 
and Fluidity, by fhewing what the inteftine motion of the 
parts, even without the affiftance of adventitious heat, 
may do, to make a Body change its confiftance according 'to 
the previous difpofition ofthe matter, and become of firm, 
fluid: as welately faw Oyl of Turpentine made of fluid, 
firm. Iwill adde on this occafion what I obferved of Oy! 
of Wax diftilled ina Retort with an Additament of the like 
nature with that I formerly mentioned, when | {poke of 
the fluid Oy] drawn from Oy! of Olives. For this Qyl of 
Wax, though at firft it came over for the moft part, if ‘not 
totally, inthe formofa Butter’; yet by {tanding on a thelf 
Cand that notin a hot place, asa Stove or Laboratory) I 
obferved it little by. little torefolve intoatranfparent Oy], 
and purpolely enquiring of him that lookt after it, whe- 
ther or no this effe& might not be afcribed to the increafed 
warmth of the Weather, he.affured me ofthe contrary, ha- 
ving taken notice what effets the changes of Weather-had 
upon its 

But what if we-thould fay, that fluidnefS and. {ability 

depends 
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depends fo much upon the texture of the parts, that by the 
change of that texture the fame parts may be made to con- 
ftitute either a fluid or a dry body, and. that permanently 
too? Thefe laft wordsIadde, becaufe of what may be faid 


_tothis purpofe concerning the change of water into Ice, and 


Iceinto water, and of metals into fluid or hard bodies, by 
fufion and refrigeration : for inthefe examples the acquired 
hardnefs. of water and fluidity of metals may-be prefently. 
loft upon the bare removal of thofe bodies into a tempe- 
rate air 5 whereas inthe inftance we are to give, the acqui- 
red texture isfo durable, that without an extream external 
violence, fuch aswoulddeftroy moft other ftable bodies, 
it isnot to bedeftroyed.. And this inftance is afiorded us - 
by that admirable Repofitory of Natures wonders, Quick- 
filver: for if fome Ounces of this fluid mineral be put into a- 
convenient glafs veffel, and that veflel be firft exactly 
{top'd and kept for 6, 8; or 10 weeks (or longer, if need. 
be) ina fand Furnace whofe heat may be {trong and con-: 
ftant, the Corpufcles thac conftitute the Quick-filver will, 
after innumerable. revolutions, and perhaps bendings,_ 
twiftings, and other changes, be fo connected to one anc- 
ther, that inftead of a fluid Body, they willappear in the. 


_ form ofa red powder, that Chymifts Precipitate per fe -. 


which change is founexampl!'d, that though among the 
more curious Spagyriftsit be very well known, yet many: 
Naturalifts cannot eafily be brought to believe it §. whom 
to convince of the poffibility of it by asmuch lefs tedious. 
preparation, [take half a pound or.a pound of Quick-. 
filver, and witha ftrong fire diftil] it out of a glafs Retort, 
and for the moft part there will remain in the bottom and. 
about the fides.of the veffel alittle red powder, which 
feemsto be nothing but part of the fluid body .G@moft expos. 
fed tothe action of the fire) turned) into a dry one.ia eight 
or ten hours fpace. ‘lat 
Afterwhat manner the fire produces. fo odde a-change, 
Fe 


(262) 


inthe Quick+filver; [donot prefumetoknow. ‘Tis true,’ 
that though the parts of Liquors do, as we have formerly. 
taught, touch one another but in part of their fuperficies, 
yet they all of them feem'to have fome degree of vifcofity, : 
or fome flight and loofe complication or other kind of Ad- - 


hefion of parts, as appears by their being fo eafily contex- 
ed intothofe thin membranesior films we call bubbles, in- 
fomuch that not only Spirit of Wine, that feems the moft 
light, and moft fluid of Liquors, will afford bubbles, but 
(‘what may feem ftrange )’ we:have divers times purpofely 
obferv’d, that Quick-filver it felf; as ponderous as it 1s, ef- 


pecially being fuffer’d to fall in a flender ftream into a: 


veffel almoft full of the fame mineral, wil! afford bubbles 
numerous and large enough, although (as thofe alfo of the 
Spirit of Wine) quickly vanifhing. ? 

And hence it might be imagin’d, that in the operation 
we ate treating of fome fuch change is made in the Quick- 
filver, as we formerly obferv'd to be madein the white of a 
Ege, when by anew difpofition of its parts, cither heat or 
beating it makes it a kind of ftable body , or elfe it might be 
pretended, that theréis a variety of parts argu’d to be in 
Quick-filver by the great variety of its effects upon other 
bodies, and that by the frequent evolutions which the fire 
makes of thofe parts among themfelves, they come at 
length to be fo appli’'d to one another, that either they lock 
into each other as it were, or flip upon one anothers fur- 
face in fuch a manner as that’ as much of their furfaces 
immediately touch one another as is requifite to make them 
cohere, aswe formerly mention’d of feveral very {mooth 
pieces of gla mutually adhering without any other Ce- 
ment than the congruity and immediate contact of their 
firfaces, But though thefe Conjectures and divers others 
might be propos’d, yet I fear all of them would prove but 
meer ConjeCtures. Nor were we much affifted to make 


better by looking upon our Mercurial precipitate.in one oF 
: the 
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the. beft Magnifying Glaffes»in the Worlds for what we 
there difcover’d wasonly,) that the redpowder had in ie 
many Corpufcles of fundry other colours, and that the 
little grains of powder feem’d to be of no determinate 
fhape, but look’d like flender fragments of Red Coral and 
having but fome fmall duft of a fhining precipitate of 
Gold and Mercury into the fame Augmenting Glafs, all we 
could difcern was, that the ‘littlegrains of this precipitate 
differ'd from thofe of that made of Mercury alone, in that 
thefe (which a Chymift would take notice of ). were fo 
tranfparent throughout, that one would verily think he 
beheldthe beft fort of thofe precious Stones: Gold: faiths 
call Granats. _ Butthough we pretend ‘noe to make out 
how the new Texture is produc’d in the Quickfilver, yee 
to make it till more evident that its change of confiftence 
Proceeds from its change ‘of Texture, we will adde, that 
having a great curiofity to’ try:-whether our powder‘ could 
not be made fluid again, I procur’d fome precipitate per fe 
ofa Perfon who formerly lived with me, and was expert 
in many.Mercurial operations,and prefented me fome of his 
own makings this being weigh’d and‘put into’ a convent 
eat glafs was carefully prefs’d. with a naked fire (which 
fhould be ftronger than that wherewith it! was précipita- 
ted )and at lengthit rofe by degrees in fumes, which fettl’d 

in the neck of the GlaG in many drops of reviv'd running 

Mercury 5 all which being collected into one, we found 

that there wanted but abouta fixthor-févertth part of what 
we had put in, and: we fappos d'wefhould not have want: 
ed that neither, but thatthe vehemencé of the fire had : 

melted the glafs, which fwallow’d upa part of the powder 
that made a great fhew through ie, ‘after what ‘was colli- 


quated: had been remav'd from the free sep Ai Vio lip 
This. Experiment .bringsomro my) mind? ariothér that: 
was judg’d uncommon enoughyand it wis This: Being Hoe 
long: fince mafter of about half anounceof aheertain Mere 
elinanis cury,. 
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cuty, which fome ways of examining it that I had éem- 
ploy'd, induc me to think Mercury of Saturn; I ima- 
gin'd (for fome reafons) that it might be made very fer- 
viceableto confirm our Doétrine touching Fluidity and 
Firmnefs. And accordingly I found upon Tryal, that I 
could, barely by fhaking ic long, reduce it to a black 
powder: in which form it would continue as long as I 
pleafeto let itdofo. And whentothe By-ftanders there 
appear'd nothing ‘in it that gave fufpition ofa fluid Body, 
icould in a Trice, only by dexteroufly rubbing it in a 
{mall Marble Mortar, reduce it little by little into run- 
ning Mercury, as it had been before. . Which quick paf- 
fage from one quality to another, being made, not only 
without the help of Fire, but without adding or taking 
away any vifible Subftance, prov’d no ignoble Inftance, 
how much Motion and Reft, and the thence eafily refule- 
ing Texture of the Component Corpufcles of a’Portion of 
Matter, may contribute to its Fluidity or Firmnefs. 

From ‘the Experiment of precipitating Quick-filver 
per fe, and from fome other things, partly deliver'd al- 
ready, and partly to be deliver'd by and by, we may learn 
what to think of the opinion of fome Eminent Modern 
Philofophers who teach, that ‘a fluid body is always divi- 
fible into bodies equally fluid, as Quantity into quanti- 
ties, asifthe particles of fluid Bodies muft alfo be fluid 
themfelves: for by themit feems to appear, that Quick- 
filver, and fome, other. other actually fluid’ Bodies confit 


very much of hard Corpufcles, fince by the change of 


their Texture they may be deprived of their Fluidity and 
become ftable. We fee alfo that the ftiff and folid par- 
ticles of Salts diffolv'd in common water, and of Silver 
diffolv’d in Agua fortis, being by thofe:Liquors fufficient- 
ly diffociated and feparately agitated, do with them con- 


ftitute fluid Bodies. And we have elfewhere mention‘’d | 


to another purpofe an Experiment which may not imper- 
tinently 
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tinently berepeated here, namely, that by putting toge- 
tier into aglafs Retort one pare of Quickfilver and four 
of common Oy] of Vitriol, and diftilling them in a fand 
Furnace witha {trong fire, there remain’d in the bottom: 
of the Vefiel a ponderous Calx or Powder, fo far from 

_ being fluid, thatit was but in part diffoluble io water : 
and that which feems to prove that in the very liquid Oyl 
of Vitriol, though a diftilhd Liquor, the faline Corpufcles 
that chiefly compofe it, do retain their ftiffae& (generally 
to be found in undiftill’d Salts) is, that by fteeping our 
‘€alx in fair water; we-could feparate from it a confidera- 
ble quantity of particles, which upon the evaporation of 
the water coagulated into ftore of faline and brittle bo- 
dies. And that thefe proceeded rather from the A‘en- 

firuum than the metal, we were induc’d to think, by ob- 
ferving the dry Calx, before any water was pour’d on it: 
for though the faline part of the Mixture. did not 
weigh (perhapsany thing near) fo much asthe Mercurial 
diftinctly did, yer the Aggregate or Mixture did weigh 
a great deal more thanthe Quickfilver did when it was 

‘putin; and the Oy] of Vitriol that was abftracted, a great 
deal lefsthan it did before it was committed to diftilla- 
tion,, Nay, I once or twice obferv'd ina glafs, where I 
kept a quantity of Oyl of Vitriol, that there did {ponta- 
neoully faften themfelves to the fides little faline Cry tals, 
which when I took out, I found hard and brittle $ bute 

whenI had for tryal fake expos'd them to the air, they 
prefently refum'd a fluid form, and appeared to be Oy! of 

Vitriol. In the Obfervation alfo Jately mention’d con- 

cerning the {pontaneous coagulation of Spirit of Harts- 

horn, it feems evident, that Bodies which are all or molt 
of.them hard, and appear fo when they are commodionfly 
connected to each other, may yet con{titutea fluid body 
when they are reduc’d to fufficient {mall {mallnefs, and put 
into aconvenient motion. And indeed, if the leaft par- 
| : Min ticles 
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ticles of fluid bodies were not (many of them at leaft) in- 
dowed with their determinate bignefs and fhapes, but that 
fach fluid bodies could be always divided into particles 
fluid alfo, how comes it to/pafs that fome Liquors cannot 
pierce into or moiften fome bodies which are eafily pervi- 
ous to other Liquors ? forifthe particles of the excluded 
Liquor were of neceflity always divifible into fluid ones, 
there feems no reafon why they fhould not be fub-divided 
into fo very fmall ones, as that no pores canbe fuppos'd 
little or odly figur’d enough to keep them out. 

»Tis true indeed, that asit is hard to demonftrate, foitis 
not eafie to difprove, that the matter whereof fluid bodies 
confiftis capable of being indefinitely divided: and it may 
be granted too, that by how much the {maller parts a body 
is divided into, by fo much the more eafily, Caeteris pari- 
bus, are the parts of that body to be put into motion. But 
_ this divifibility ofa fluid body into perpetually leffer and 
leffer parts belongs not toit properly asitis Fluid, but as 
it isa Body; fuch divifibility, if fuppos'd true, being a 
primary affection of matter it felf, and belonging as well 

to thofe portions of it that are hard as to thofe that are 
fluid. And though it were admitted, that fuch an énd- 
lef divifion as is prefum’d might be made Mentally (as they 
fpeak in the Schools) that is by the thought or operation 
efthe mind, yet it would remain a great queftion whe- 
ther or no Nature does actually fo far mince and fub-di- 
vide Bodies : as may appear by what has been frefhly no- 
ted. And however, it is not only requifite tothe conftituti- 
on of a fluid body that the parts of it befmall enough, but 
thatthey be alfo a@ually mov’d. For we obferv'd not 

long fince, that the duft of Alabaftar put into motion did 
(though its Corpufcles were not infenfible) emulatea fluid 
Body, and immediately ceas‘d to be fluid when they ceas'd 
tobe agitated: whereas the particlesof water, as minute 
and apt as they are to conftitute a fluid fubftance, do i 
make 


es 
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makethat hard and brittle body we call Ice, when thofe 
little particles upon what account foever are reduced to 
be at reft. °°. | 
By what has been hitherto difcours'd, we may alfo be 
aflifted to judge of the Doétrine of the Chymifts, who 
teach thatin all Bodies; Coagulation, Stability, Hardnefs 
and: Brittlenefs depend upon Salt : for though what above 
has been {aid of Crudling of milk by faline Liquors, and the 
hardne(s « and_ brittlenef$ obvious in Salts themfelves, 
may keep us from denying that the faline principle is very 
powerful in the coagulation of fome bodies, and does pro- 
duce much firmnefs or even brittlenefsin many or moft of 
the concretes wherein ic is predominant; yet this hard- 
ning power of Salt feems not to proceed from any peculiar 
and inexplicable property it hasto coagulate other bodies 
or make’ them compact, but fromthe fhape and motion of 
its Corpufcles, which it feems are more fitted by Nature 
than thofe of many other Concretes to infinuate them- 
felves into the pores of other bodies, and faften their par- 
ticles to themfelves, and toone another, either by wedg- 
ing their Corpu(cles together, or by theit {tiff and flender 
parts, ortheir fharp angles or edges piercing diverfe of 
them together; as when many Pieces of Paper are kept 
from {cattering by a Wire that runs throughthem, or as 
when a Knife takes up at once diverfe pieces of Bread and 
Meat by being ftuck intothemall. But whenfoever there 
is in the conftituent parts of the body a {ufficient fitnefs and 
_ difpofition to adhere firmly to one another, Nature may 
of thofe parts compofe a ftable body, whether they abound 
in Saleorno, itnot being fo much upon Chymical Prin- 
ciples, or ev'n upon the Predominancy or Plenty of any one 
Ingredient,as upon the fhape and motion ofthe component 
parts of bodies, that their Fluidity and Firmnefs depend. 
i will not here urge that Salts are generally reducible by 
an cafie mixture with water into the form of Liquorss nor 
Mm 2 that 
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that Sea-falt, Sale of Tartar, and diverfe other forts of 
Salts, will of themfelves, evn in the Air, ifnot very-dry; 
affume the form of fluid Bodies; nor yet will I prefs the 
fhortly to be mention’d Example of Coral; which is ¢on- 
fidently affirmed to be foft. whilft it remains in the 
Salt water, and togrow hard when taken out of it. F-will 
not here, I fay, prefs thefe and the like Arguments, but'cons 
tent my felf to have hinted them, becaufe they are fuch 
as 1 cannot well in. few words make out and vindicate: 
Wherefore J fhall rather demand, what Salt can -be made 
appear to pafs out of the body of melted Lead into that of 
Quickfilver, to perform init the coagulation: abovemen- 
tion’d ?. What acceffion of Salt.is there to be obferv’d, 
when running Mercury is. precipitated per {e-into a pow- 
der? and how will it be prov’d, that when ina well-ftop'd 
glafs the whale body of water is in frofty nights turned in- 
to firmIce by the cold of the ambient air, that coagula- 
tign is. perform’d by Sale, it having not yet been made ap- 
pear by Chymilts, that either Salts or. even the. diftill’d 
Spirits ofthem can penetrate, without a kind of Prodigy, 
the narrow poresof unheated glafs? Itis-ufually- obferv’d 
in Eggs, that though attheir, firft coming out.of the Hens 
belly, the fhells are foft, yet foon after they grow-hard.and 
brittle 5 and yet ic appears not how the faline Ingredient: 
is encreasd to effect this fpeedy induration: and-(to fub- 
joyn that bythe by) albeit I amnot averfe from.thinking. 
that the coldnefs of the outward. Air,. and its imbibing 
fome of the loofeft-of the moift,parts of the {oft Egge-fhell, 
may concur to this effect; :yet there are many Obfervati=. 
ons of Egge: fhells that have been found hard in the womb 
ofthe Hen. And. I well remember I have taken notice; 
that diverfe Eggs not yet laid, but foundat one time inthe 
body of the fame Hen, were, each of them. furnifh’d wit! 
a. compleat and brittle Shell..oBut I think I cam draw 
a.much {tronger Argument. againt the Chymical: oe 
. : rom... 
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fromthe confideration of an Egg 2 for I demand what 
plenty of Salt can be made appear to’ pierce the hard fhell, 
and more clofe- wrought membrane that both lines it and 
involves the Egg, efpecially fince ‘tis certain, that in Egypt 
and diverfe other places Eggs may be hatch’d by a tempe- 
rate external heat without the Hen,: And yet we may heré 
obferve, that the fame internal fubftance of the Ege which 
at firft was fluid, the yolk and white that compos’d it being 
fo, is upon the exclufion of the Chick turn’d almoft all of 
it into confiftent Bodies, fome of them tough, as the mem- 
branes and griftles ofthe Bied, and {ome of them harder and 
almoft brittle,as his bones-and beak 3 and all thisas we 
{aid without acceflion ofnew Salt. It would be hard for 
Chymifts to prove, that Diamonds and Rubies, which are 
counted the hardeft Bodies we ksow, (andat particular 
tryalsof whofe: hardnefs:I have fometimes. wonder'd) do: 
abound in Salt; at leaft ie, will not be:unreafonable for us 
to-think{o, till Chymifts have taught us intelligible and 
practicable wayes of feparating (at leaft fome) true Sale 


from either of thofe Jewels, And it may bealfo doubted | 
whether the.blood of Animals when it is freeft from Se-, 


rum; do not.(though a Liquor) asmuch abound with Salt 
as their {kins or their fleth. 

And fince ‘tis with Chymifts that Iam now Reafoning, 
I prefume I may be allow’d to prefs them with Arguments 
drawn from fome-of the Eminenteft Writers of their Sect. 
For the generality of Chymifts, and even thofethat are by 
the reft, and themfelvestoo; call’d Philofophers, not-only 
granting, but afferting and maintaining the Tran{mutation’ 
of great quantities of Quick-filver. and the other ignobler: 
metals into Silver or Gold. by. means of the white orired 
Elixir, | {hall demand of;them whence it. happens, that one 
grainof the powder.of Proje@ion can, turnia whole pound: 
of Mercury into, true: Gold or’ Silver,,and confequéntly: 
change avery fluid Body intoa very firm one, thongh:the 
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proportion of Salt. employ’d to ‘coagulate the whole 
Mafs of Quick-filver would not amount to the fix thou- 
fandth or feven thoufandth part of the Liquor; though we 
fhould grant that the powder employ’d to work this mar- 
vellous change were all of it Salt, to which yet Chymical 
Writers feem to aferibe much more of the fulphurous Na- 
ture, Andtothis [fhalladde, what the famous and acute 
Helwont does to another purpofe relate upon the Experi- 
ence of Raymund Lully and his‘own; concerning his prodi- 
gious Liquor, Alkaheft; namely, that being abftracted 
from common Quick: filver, it doesin.a quarter of an hour 
coagulateit + and yet in this coagulation he points at this 
Helmont 28 a fingular Phenomenon, that this Liquor-whichis as well 
de Febr, immortal as exceeding faline, leavesnothing of it felf with 
cap, 14. the Mercury on which it works, and yet fo coagulates it, 
that he prefcribes the making it into'a fubtil powder. | 
I remember alfo to our prefent purpofe, that a Phyfitian 
of much veracity in what he relates, difcourfing with me 
the other day about an odde preparation that he faw at 
the prefent Duke of Holftein’s, ( that Learned Prince and 
great Chymift ) affur’d me that among other things he 
there took notice of a glafs of Spirit of Urine, which in 
warm weather remaind in the form of a Liquor, but in 
cold weather did totally coagulate into Cryftalline falc: 
and being afk'd by me if he knew how this Urinous body 
had been prepar’d 2 he anfwer'd me, thatthe Duke caus'd 
Spirit of Urine exceeding rich in volatile Salt to be diftill’d 
very many times; after every Diftillationre-conjoyning all 
that came over in a Liquid with that which remain'd in a 
faline form, till by very frequent cohobations all the parts 
of the Urinous fubftance were brought tothe union or coa- 
lition above-mention’d. What we may propofe concerning 
the various confiftence of the faline part of Urine upon our 


own knowledge, we fhall for certain Reafonsreferve for 
another place; 


And 
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And onthis occafion we will annex afew particulars; 
which may tend not only to: the making of the Chymical 


Exypothefie about the coagulation of bodies doubtful, but . 


to the confirmation of much ofthe Doétrine by us propos’d. 
The firft thall bean Obfervation afforded us by the Art of 
making Sugar, wherein very great. care is taken, that no- 
thingacid (and efpecially juice of Limons) fall into.the 
Caldrons or other Veffels wherein. the juice of the Sugar- 
Cane is to coagulate into Sugar: for though acidity be ge- 
nerally by the Ghymitts afcrib’d to Salt, yet here the fa- 
line bodies are fo far from promoting the coagulation of the 
faccharine firrup, that they would quite hinderit. And 
becaufe that through the want of Sugar-Canes in the 
parts, we are reduced to take this Obfervation upon the 
credit of others, and becaufe alfo in it felf it feems fome~ 
what ftrange, we will vouch for it two eminent Authors in 
whofe Writings we met withit. Theone isthe ingenious 
French Publifher of the natural and moral Hiftory of thofe 
American \{lands, commonly call’d by the French Les Iles 
Antilles, and by us the €arébe Iflands, who defcribing par- 
ticularly how his Country-men make Sugar in -. 
thofe parts, givesthis caution towatds the latter 2" Tis am 
ends; Sur tout, &c. that is, Above all, great heed 

muft betaken to let no juice of Citrons Cor Limons ) fall 
into the Caldrons, for that would abfolutely hinder the 
formation of the Sugar. The other is the diligent Gulielwus 
Pifo, who baving given us a particular account both by 
wordsand pictures ofthe way ofmaking Sugar,tells us that, 
Si momentum fucci Limonis vel acidi quid injicia- aailt 
tur, faccharé confiftentiane nunquam acquiret, fed fie NS 
én.totum perditar. To which I fhalladde, that :Brafil. |. 4. 
having purpofely inquir’d: concerning this-Ob- .% "+ 
fervation, it has been confirmed unto me by Perfons.that 
pretend more than ordinary knowledge of the Art oforder- 
ing Sugar :. which likewife affords us anozher Obf€rvation: 
poe. 


(272) 
not impertinent to the Theme’ we treat of; for thebett 
Authors that write hereof’ inform us, that ‘the juice 
{queez’d out of the Sugar-Canes is wont firft to be boild 
and depurated in vaft Veffels of Copper or-Brafs, whence 
it afterwards is convey‘dto be further’ purifi'd and coagu- 
lated into {maller ones; and that whilft itis in the former, 
they ufe to pour upon it fome very {trong Lee to facilitate 
the feparation of its feculencies, as in the {maller ones ’tis 
ufual to poura little Oyl or Butter upon the boyling juice, 
to keep the firrup from boyling over. Now that which 
they further obferve to our purpofe, is related almoft after 
the fame manner both by our French Author and by Pifo, 
and by the latter of chem inthefe words, Obfervaty dignune 

(fayeshe) i olen: wajoribus inderetur abenis 
Guliclm. Pifos im quibus Liquor primus, Caldo ditkus, purifica- 
ey AuthorGal- : : f 
lic, bi fupra, tur, faccharo conficiendo plane foret ineptus: wi- 

ciffem ft minoribus lixivium ficut majoribus in- 
fundatur, aque impoffibile faccharum conficere. So much the 
Fluidity and Firmnefs of bodies depend upon their tex- 
ture, how much foever Chymifts would have them depend 
upon Salt. | 

But to this borrow’d Obfervation, though borrow-d of 
Authors not to be diftrufted, we will adde two or three 
Experiments of our own, which we hope may the more 
confirm the Doétrine by us propos’d touching Stability in 
Bodies, becaufe ic was our aim in them to bring light by 
them tothe matters we treat of. 

Firft then, we prepar’d a Liquor elfewhere to be de- 
fcrib’d, which is almoft if not altogether as faline as Aqua 
fortis it felf, or any other acid Spirit that is commonly 
Known : and yet when in this Liquor we laid fragments of 
folid Harts-horn of feveral fizes to fteep, ev’n in a cold 
place, the Aexftrunm was fo far from hardning them, that 
it would (without diffolving them as corrofive Liquors do 
metals) gently pierce into them and foften them, fo that 

In 
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in about two orthree dayesit would reduce them to a kind. 
of white flime or mucilaginous fubftance at the bottom of 
the Liquor, We took alfo good falt of Tartar, and onit 
pour'd good Spirit of Vineger, as long asthe affufion ofit 
would produce any: ebullition; »Then we diftill’d offthe 
Liquor, which came over almoft, infipid, the faline parts 
that make Spirit of Vineger fo fharp, being retain’d by the 


Salt of Tartar; Upon the remaining dry mixture we - 


pour'd freth Spirit of Vineger as long as any hiffing enfu’d 
thereupon, and afterwards abftraGted the aqueous parts of 
this parcel of Liquor alfo, and fo we proceeded, till ha- 
ving fufficiently impregnated the fix'd Salt withthe faline 
parts of the diftill'd Vineger, we obtain'd according to our 
defire a mixture which (though it were all made up of Salts, 
and fuch Salts too as being made by the Chymical Analy fis 
ofthe Bodies whence they were drawn, may according to 
the Chymical Doctrine be, look’d upon as pure and Ele- 
mentary) was yet fo neer Fluidity, that itrequir’d not the 
heat ofthe fire to turn it prefently into a Liquor; which 
fhape it affum’d with a gentler warmth than one would ex- 
pect froma faline Body. Laftly, we fook common Oyl of 
Vitriol, andcaftinto it diverfe little pieces of Camphire, 
which floating upon it were by degrees and after fome 
hours wholly reduc’d into a reddifh Oyl, that was tobe 
feen altogether upon the top of theother Liquor. Then 
having formerly try’d that Oyl of Vitriol would eafily 
mix with common Oy], we try d alfo by fhaking the faline 
and Camphorate Liquors together to unite them, and ‘ea- 
fily confounded them into one high-colour’d Liquor,which 
{eem‘d very uniform, and continu’d fo (at leaft as to fenfe ) 
for many hours. Then we added to this mixture three or 
four times as much fair water, and (as we expected) the 
Camphire immediately recover d a white confiltent Body, 
and by degrees ferled at the top of the Liquor: where we 
may obferve, that the Campbireis not made hard but fluid 
| No by 
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by its mixture with the faline Corpufcles of Oy! of Vitriol, 
and exchanges its Fluidity for Firmnefs upon the affufion - 
of Saltlef@ water. And thus much it may fuffice to have 
faid touching the Chymifts deriving the {tability of Bodies 
from their abounding in Salt. ~ 

And as forthe hardnefs and brittlenefs they afcribe to 

the fame principle, how much they may be increas’d or di- 
minifhed in a body without the acceflion or decrement of 
the faline principle or ingredient, may appear by that Ex- 
periment mention’d by us to feveral purpofes, of tempering 
a flender piece of Steel; for when it has been fufficiently 
heated, by plunging it red hot into fair water, which is 
more likely to diffolve than increafe its Salt, you may make 
it not very hard alone but very brittle, whereas by only 
faflering it to cool leifurely in the air, it will be both much 
le(s hard and more tough, and if after having quenchd it 
in cold water you again heatit till it have attain'd a deep 
blew, it will become (comparatively) foft and very flexi- 
ble, and that not from any wafting of the faline ingredient 
by the fire, for ifthisfoftn’d fteel be again heated red hot 
and fuddenly refrigerated, whetherin water or otherwife,. 
as before, it will re-acyuire both hardnefs and brittle- 
nes. 

Now that by thefe operations a real changeis made in 
the difpofition of the {mall parts of the ftee], we have elfe- 
where evine’'d ev'n bya fenfible proof. And that by procu- 
ring a clofer-order & more immediate contact of the parts 
of a body, aman may without encreafing the Salt encreafe 
the hardnefs of it, is, as we formerly alfo noted, obvious in: 
Snow, which whilft it lies in flakes as it falls upon the 
ground, compofes but a foft and yielding body :. But when: 
the famefuow is by being ftrongly pref"d every way be- 
twixt the hands formed into Balls,the little whether Iceicles 
or frozen bubbles it confilts of are fo approachd to one 


another,and forced into an order which allows fo little 
walt 


i as Na 
‘ ’ 


(275) 


waft of room, that the formerly-intercepted {paces being 
moft of them fill’d up with little bodies, the Iceicles can no 


longer yield as they did before to the preflure of a mans: 


fingers, but conftitute a mafs confiderably hard, which yet 
may be made harder. being melted into water, and after- 
wards frozen into Ice; for thishaving been a fluid Body, 
(and in fuch, Roomis wont to be better husbanded than 
in others) the bubbles intercepted in it cannot keep it 
2 being of fo clofe a texture as to be confiderably 
lard, | 
I know that not only profeft Chymifts, but other per- 
fons who are defervedly rank’d amongft the modern Phi- 
lofophers, do with much confidence entirely afcribe the 
induration, and efpecially the Lapidefcence ofbodies to a 
certain fecret internal principle, by fome of them calld a 
form, and by others a petrifying Spirit, lurking for.the 
moft part in fome liquid vehicle. And for my part, having 
had the opportunity to beina place where I could ina dry 
mould and a very elevated piece of ground caufe to be 
digg’d out feveral Cryftalline bodies, whofe {mooth fides 
and Angles were as exquifitely figur’d as if they had been 
wrought by.a fkilful Artift at cutting of pretious Stones, 
and having alfo had the opportunity to confider divers 
other exactly or regularly fhap’d Stones and other Minerals, 
fome digg’d outof the Earth by my friends, and fome yet 
growing upon {tones newly torn from the Rock, I am very 
forward to grant, that (as [ elfewhere intimate ) it isa pla- 
{tick Principle implanted by the moft wife Creator in cer- 
tain parcels of matter, that does produce in fuch concre- 
tions as well the hard confiftence as the determinate figure. 
We deny not then, that thefe effects depend moft common- 
ly uponan internal principle, but the difficulty confifts in 
conceiving how that internal principle produces its effects, 
which thefe Writers not pretending to explicate intelligi- 


bly, we thought it not amifs briefly to furvey {ome of the 
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principal ways by which it feems that Nature makes ‘bo- 
dies firm and ftable, whereby we may be affifted to judge 
whether it be as neceffary to have recourfe toa plaftick 
Principle or a Gorgonick fpirit in all other quick and no- 
table Indurations: of Bodies in the cold, asin the hardning: 
of fuch Bodies: whofe’ curious and determinate ‘either 1n- 
ternal Textures or outward fhapes (common to feveral 
Concretions of one kindy argue their having been fram’d 
by fome one formative power, or by diverfe feminal 
Principles conven'd together. But this we willdo with- 
out affirming either’that the cannot: by fome other yet 
unobferv:'d way make confiftent bodies, or that of the ways 
by us. difcoursd of, fhe is wont fo to confine her felf to any 
one, that fhe does not frequently make ufe of two or more 
of them to produce the fame effect. 

And becaufe Hardnefs is a high degree. of: Firmnefs, I 
{uppofe it.willnot be impertinent to fhew by fomeexam- 
ples how {mall an external operation may without any ap- 
pearing adventitious Salt make afoft body hard, and even 
brittle, when there appears not any other change to be 
made than that of the Texture or difpofition of its com- 
ponent particles. 

[cis a Tradition amongft Naturalifts, that-Coral grows 
foft-at the bottom of the Sea, but when it is brought up Ia- 
to the open Air, though it retains its bulk and figure, it 
hardens into a ftony. Concretion, according to;that. of 
Ovid. 


Ovid. 13: > Sic & covalinm quo primum contigit anras: 
Metamorph. Tempore dure(cit, mollis fuit herba fub undis. 


Whether or no this Tradition is ftri@ly true, we had not 
opportunity-when we ftaid at Adarfeilles-Cwhofe-neighbou> 
ring Sea isthe chiefeft in Ewrope where Coral is wont to be 
fifh'd) to give our felves an ocular fatisfaction. . Bur what> 

ever, 


-edto be, fometimes at leafttrue, (and that’s 


foft whilft it was growing’? and .he.anfwer'd_me,. that he. 
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ever fome fay to difcredit the tradition, nay,-how confi- 
dently foever Beguinws (who feems to have the moft ftrong- 
ly argu’d againft it) hath rejected it, it muft not be deny- 
enough to ferve our prefentturn.) For the, Begun. — Tyrecin. 
Learned Gaffendus in the Life of of Pieresk:- ah teas _ 
ws, relating how that incomparable Gentle- 

man had the curiofity to fith for Coral near Touloz, (a no- 
ble Port not far from Afarfeilles) has among other things 
this paflage, (wiz.) The plants which were pluckt up and 
drawn out were oeither'red nor handfome till their Bark 
was pull’d. off; in fome parts they were... 

foft, and would give way to the hand, as asthe a nt 
towards the tops, which being broken an : 
fqueez'd they fent forth milk, like that of Figs. Iremem- 
ber likewife, that the Learned Jefuite Fournier, who being 
alfoa French Hydrographer, and one that writes of Adar- 
feilles and. Toulowz as places very well known unto him, 
may be fafely credited onthis occafion, after he has par- 
ticularly defcrib'd the way of fifhing Corals near Toxlon, 
he adds, Thefé plants are neither red nor polifhd when 
they aredrawn out of the water, till their Rind have been 


- takenoff, nay, they are foft, and being broken or elfe 


fqueez'd betwixt the fingers, they throw out a kind of 
milk refembling that of Figs 5 aod when Gne leaves off 
prefling them, he.may fee the {mall holes 
or pores that harbour'd the milk that. was poe ai a” 
fqueez’d out... Thusfar He. The credible- cap.27, 
nefs of a goc.d part of.thefe narratives: has 

been confi.med to me by a prattifer.cf Phyfick in the 
Eaft-Indies, who having made fomeftay. at his return on 
the Ifland: of Asebile, (pear-that of Adsdagafear). where 
{tore of white Coral is reported to grow. Il enquired of bim. 
whether he had gathered.any,.and;whether; he found it 
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had of late years diverfe times gather'd Coral upon the 
Sands of that Ifland, and found it, when he gather-dit, ex- 
ceeding white, and (to ufe his exprefflion ) as foft as an O- 
nion, adding, that though it would in a very fhort time 
grow hard in the air, (which he afcrib’d, how juftly { 
know not, to the external heat of theSun) yet it is very 
well known tothe Sea-men that deal in that ware, that if 
it be not gather'd ata feafonable time of the the year it 
will not keep long, but either crumble away or otherwife 
decay, which difagrees not with the experienc’d 
721 4. Péfo, who in his natural Hiftory of Brafil, {peaking 
of fome places of the Brafilian Coaft, where diverfe 

{tony plants, fome like little Trees, fome otherwife 
fram‘d, may befeen in clear weather growing in the bot- 
tom of the Sea, tells us, that, ¢ fundo erute mox duriffime, 
fiinfolentur in littore, ficce niveique coloris fiunt- As re- 
markable a change is that I meet with in Scaliger,, who, 
tellsus as upon his own knowledge of fome, whoat the 
Urinary paflages voided a flimy matter, which in the Air 
coagulated into a firm fubftance; the ftory being memo- 
rable, take it in his own words thus: Ex bovillis oppida- 
wus noftris adjutus medicamentis eminxit vitrum fane ex 
illa mobili Paxagore pituita, dum mingeretur albuminis 
mollitie emiffum vitri duritie ac {plendore, Sexatoris filius 
ejecit, puttis modo multos, @» maxinos: qui aeris contate 
poftea in g ypleam tum {peciem tum firmitatem concreveres bic 
quoque nunc rede valet. Having likewife had the -ac- 
quaintance of an inquifitive Merchant of Dazizik, and alfo 
of an ingenious Chymi(t, that fpent.fome time in that 
City and the neighbouring Country, along whofe coaft 
our European Amber is wont to be dragg’d out of the 
Sea, I enquir’dof them, whether they had: never obferv'd 
in Amber a property like that which is reported of Coral : 
and one of them, as I remember the other alfo, hath af- 
fured me upon his own particular Obfervation, that Bir 
ae 
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of Amber are fometimes taken foft out of the Sea, and 


grow hard inthe Air 5 whichis the more credible to me, 
becaufe [have at a Polowiaz noble-mans {een (befides other 
intercepted things) awhole Spider, and that none of the 
leaft, perfectly inclofed in a piece of hard and tranfparent 
yellow Amber.’ And elfewhere I have feen ten or twelve 
Gf -mif-remember not the number.) pieces of fuch Am- 
ber, which contain’d, onea Fly ; another a Spider, athird 
a Straw, and each of therreft fomefuch other thing. And 
it feems not impoffible, that the contract of the external 
air may put the parts of fuch {mall Bodies into anew 
motion, whereby fome voluble Corpufcles that hinder 
their reciprocal adhefion may be excluded, and the parti- 
cles themfelves preft or otherwife difpos'd into a clofer 
order; and we findthat fome Oyl-colours, after they are 
brought to their due temper, may be preferv'd very long 
inthe fame degree of foftnefs, if they and the fhells that 
contain them be kept all the while under water, whereas 
in the airthey would quickly change their Texture, and 
becomedry and hard. 

But though in this laft mention’d Example, and fome 
others the removal of the body out of the water into the 
air feem manifeftly to contribute to its growing hard, yet. 
it feems not to us foeafie todetermine what fhare the air 


_ has in effecting fuch indurations : for Gafendus relates of 


Piereskivs, that he being wont inthe Summer time to.wafh 
himfelf in one of the lefler ftreams of the River of Rhofne, 


he there made the following Obfervation. Once upon: 


a time he felt the ground, which he had wont to fiad even 
and foft, tobe grown hard with little round 
balls or. bunches, like hard. boiled Eggs pirreipii lib. 1: 
when the fhell is peel'd off; at which won- 

dring, he took fome of them up, and carriedthem home, 
that he might thew them to his Mafter, and demand of 
him the Reafon. But the miracle was increas’'d when a 


few. 


ae 
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few days after. returhiog to the River, he found thofe 
little balls or lumps turned into perfect pebble ftones, 
which he obferv’d likewife to befal thofe which he had 
carried and laidupat home. But how far this {tory will 
prove that {uch coagulations muft be effected by a fub- 
ftantial form ora petrifying Liquor, we. define not, efpe- 
cially fince, notto repeat what we deliver'd already touch- 
ing calcin’d Marble out of Fournier, we have elfewhere 
deliver'd upon our own Obfervation, that two or three 
fpoonfuls of fuch papof burnt Alabaftar as we have lately 
been {peaking of, (and inftead'‘of which Artificers ufe a- 
nother {tone call’d by them Plafter of Paris, burnt and 
andtemper'd up with fair water) did inthe bottom of a 
vefiel-full of water into which we pour’'d it ina fhort time 
coagulate into a hard lump, notwithftanding the water 
that furroundedits; which, icfeems bythe Texture of the 
mafs, was kept out of its pores, asit is out of thofe of the 
Oyls of Cianamon and Cloves, which though fluid bo- 
dies, and finking in water, fuffer not its particles to infi- 
nuate themfelves into theirs : and Artificers obferve, that 
the coagulating property of burnt Alabafter will be very 
much impair'd, if not loft , if the powder be kept too 
long, efpecially inthe open Air, before it be made ufe of 
and when it has been once temper’d with water and fufe 
fer'd to grow hard, they tell me they. cannot by any burn- 
ing or powdering of it again make it near fo ferviceable 
for their purpofeas before; fomuch doth the coagulation 
of thefe powders mixt with water feem to depend upon 
their Texture and other Mechanical qualities. 

Uremember alfo, that though the bones found in the 
Hearts of Deer, and fo magnified by Phyficians, doin the 
air acquire a hard and bony confiftence 5 yet having had 
the curiofity to confider one of them in the Heart of a Deer 
newly kill’d, I found it there.of a cartilaginous foftnefs and 
flexibility. 

And 
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‘And here-T will adventure further to confefs, that: I have: 


oftentimes doubted whether orno not only confiftent Bo- 
dies but fome of the moft folid ones in the. World may not 
have been fluid in the form:either of Steams or Liquors, 
before’ theirscoalition and: their ‘concretion -either. into 
ftones or: other*mineral Bodies. Iknow. there are many 
who thinkthat Stones, Marchafités, and other-fuch. folid 
and'durable Bodies, weremade together at the Creation 
or other beginning of the Univerfe, and. who will not ad- 
mit that fuch concretions can be now generated. But not 
here to debate that:famous Controverfie, whether ftones. 
may be {aid to grow and tobe nourith'd, inthe ftriG fenfe 
of thofe Expreffions; I think it not difficule to thew that 
fuch parcels of matter are now to be met with in the 
form of ftones as did not before appear under that 
form, but’ whilft it was divided into minute parts ¢i- 
ther was it felf fome fluid Body or other, orat leatt did 
as a material part concur. to the conltituting of one 
that was fo. Of this, befides what we elfewhere deli- 
ver concerningsit, we ‘fhall anon have cccafion to men- 
tion fome proofs; and. therefore. we thall now on- 
ly mention two or three inftances... The firft whereof 
fhall be, that we faw, among the Rarities of a Perfon ex- 
ceedingly curious of them, a ftone flat on the out- 
fides, on one of ‘whofe internal Surfaces was moft lively 
engraven the Figure of a fmall Fith, with all the Finns, 
Scales; ec.’ which was affirmed to have been enclofedin 
the Body of that ftone, and to have been accidentally dif- 
cover'd, when the {tone chancing to receive.a rude knock 
upon its edge, fplicafunders [remember alfo that a while 
fince a Houfe-keeper of mine inthe Country informed me, 
that whilft a little before he caus’din my abfence one of 
my Wallsto.be repair'd, the Mafon Iwas. wont to employ 
cafually breaking a {tone to make ufe of it about the Build- 
ing, found in it (to his wonder) a piece of Wood that 
Oo feem’d 
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f{eem’d part of the branch of fome Tree, and confequent- 
ly was afterwards enclos’d with>that folid cafe wherein he 


found it. 
remember, 


This cavity in the body-of the {tone and, | as) 


the ftick it felf he took out of it, he forth- 


with brought my Houfe-keeper, to: whom I. have given di-. 


rections to fend them me. 


For this example feems to mea 


more cogent proof ofthe increafe of {tones, than fome 


others that eminent Naturalifts much rely on, 


In fome of the 
Authors Papers 
about the Ort- 
gine of Mint- 
rals. 


count of, yet I find a German or two, 
ry converfant in the Mines themfelves, 
writtenin their own Language {taken a 
it, Befides, have at prefent 


for Reafons 
difcours’d of in another place: where we alfo 
make particular mention of that Ghur or Me- 
talline juice, which though: the Latin Writers 
of Chymical:andcev'n of Metalline matters 
have not, that [iremember,;giveo usany ac- 
that were ve- 
to have in Books 
{pecial, notice of 
fomething to deliver upon 


my own Obfervation, which unlefs we will fuppofe (what 


feems not probable) 


that there were from the beginning 


made together with and in the midit of great Mafles of one 
kind of Mineral little parcels of another of a quite difle- 


ring fort, 


{eems manifeftly enough to argue, 


that either 


whole quarries of ftone, or heavy and fhining Minerals, 


or both, may have been fluid’ Bodies. 


The Obfervation 


whereon I ground this Conjecture Is, not only that we have 


met with in 


Lead-oar and alfoin Afinera Antimonii par- 


cels of a white {cone or {par environ'd, with a Metalline 


body, though f think I have yet 
Oar; but chiefly that I 


hard and 


Rarity, like a Marchafite, 
bout the bignefs 


by me fuch lumps of 
have with my own hands taken a. 
ponderous fhining Mineral, which I. keep for a 
of the fhape of a Pear, and of a- 


of a Walout, out of the very Body of a 


{tone wherein! fufpected it to be enclos’d, and which en- 


viron dit 


and loofe ftone, but a large ftone 


and this I took not out ofa {mall 
digg'd out to make Sta- 
| tues 


on all fides : 
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cues of. “And Iremember that one‘of chofe that wrought 


upon it told me, that in fathioning it into Satues they 


found fome more Minerals in the fame parcel of {tone 
which were alfo prefénted me. To which! thall adde, 
that an ingenious Statuary having in another place taken 
mouch'pains to faw afunder a very large ftone, when he 
came to the midft of it, found he could faw on no farther, 
and the {tone being afterwards broken, he perceiv’d that 
that which fo obftinately refifted his Saws was a round 
Marchafite, which he brought to me, asa Lover of fuch 
Curiofities: ‘But {imade him’ for my further fatisfaction 
bring me alfo that part of the {tone wherein the Marcha- 
fite ftuck, and by comparing them together difeern’d that 
as much of the {tone as was contiguous to the Marchafite 
had a kindof ruft about it, and fitted the Marchafite fo 
clofe, ‘as if either the: Marchafite had been formerly liquid, 
and had afterwards been as it were moulded in that Re- 
ceptacle; or the ftone had been formerly of fome foft or 
fluid matter, which didexadtly accommodate it felfto the 
fhape of the other Body or elfe, as if both the matter of 
the ftone and that’ of the Marchafite had been at once fluid 
Bodies, but had each of them preferv'd its own furface di- 
{tinct (according to what we formerly noted of differing 
fluids) till one of them (probably the Marchafite) firft 
growing hard, the other, as being yet of a more yielding 
confiltence, accommodated it felftothe harder’s figure. 
» But the moft'eminent Inftancesto declare how much the 
Fluidity and Firmnefs of Bodies depend upon the contri- 
vance and Texture of their parts, are afforded us by thofe 
waters which being permitted toreft a while do {pontane- 
oufly ceafe'to be fluid and coagulate into {tone it IL There 
was lately aniIngenious Man, who ‘going to vifit’ fome 
Leaden Mines wherein he had a (hare, found in' the Moun- 
tain in whofe Entrals they were hid a Cave, from whofe 
arched Roof there drop'd down a_ petrefcent Liquor, 
re Oo 2 which 
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which oft-times before it could fall to the ground conyeal’d: 
and by appofition of like matter increas’d fomuch that they 
hung from the Roof like Ice-icles ina frofty night from the 
fides of a Houfe 5 and of thefe he gathep'd:and brought me 
diverfe, which are perfect tones: hard ‘and’ brittle; and 
of eight or ten inches long ,. and-proportionably thick, 
Another ingenious friend of mine betag lately in Frazcein 
the Cave fo famous for petrifying Liquor tobe there feen, 
obferviag fome drops of water to congeal-into {tone whilft 
he ftood by, took them away with him,,andfentithem nie 
inaLetter. Nay, wefhallfearcedenythat. an externalia- 
gent.of almoft infenfible bulk may turnanimal Bodiesinto 
{tony ones, by introducing a new texture into their parts, 
if we will with fome modern Writers. believe Aventinus, 
who in his Bavarian: Hiftory, has recorded, thatvat) atime 
and place by him {pecified, above forty Country-menyas 
alfo fome Milk-maids with their Cows kill’d upon an Earthe 
quake, had their Bodies by.a terrene Spirit turned into 
{tatues, which he fayes were feen by the Chancellour of 
Auftria and himfelf, And fome relations of chis Nature we 
meet with in other'Authors,|-which, if they be allowed of, 
feem much to confirm our Doétrine’s, for- in thefe {trange 
petrifications, the hardning of the Bodies feems tobe ef= 
tected principally, if not only, as in the induration of the 
fluid fubftances of an Egg into a Chick, by altering the: 
difpofition of their. parts, fince the petrifying., wind)-on 
fieam.,cannot be fuppos’d to have any.;,fuch. confiderable 
(perhaps not any fenfible.) proportion as.to ibulk tothe 
body changrd by it, as to be thought to effect this change 
principally as an Ingredient. | 
Adde we to allthefe things, that Ramphilio Piacestied.ie 
by another Author quoted for writing anunparrel’d Storys 
which becaufe: written in Italian,.f fhall. Englifiithe {ub 
{tance of it, which is this:| That a Woman in Venice, after 
having eatenan .Apple, .was taken with hideous, torturess 
and 
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and in the {pace of twenty. fourshburs:'dyings was ‘ttumed 


into exceedingvhard:{tone, and this was judged tobe the: 


effect. of the poyfon’d Apple the had eaten; « Which narra- 
tive, if we may believe it asconfidently as the famous Al- 
legep of ie :Pavephilio.appearsto do, would feem to argue, 
thatievento the wonderfubindurationof Bodies there -is 
fometimes no other principle requifite than! what may re- 
fult fromthe lucky mixture of the parts: of {€veral Bodies. 
And left. wefhould feem to build altogether uponthe Ob- 
{ervationsof others, which cannot by us:be! now brought 
to {trict examination, we willhave recourfe.to a practicable 
Experiment of our owntrying; whiclithongh wehave elfe- 
where mention‘d, we {hall not {cruple here to repeat, be- 
caufe we there:omitted to fpeak of that Circumftance of 
its which isthe moft pertinent to our prefentidefign, 
TakethemtworOunces of Quick-filver; two Ounces and 
a/half of the beft:Verdigreefe, about. half'an Ounce 6r an 
Ounce of common Salt, a pint-or pound of White-wine- 
Vinegar, and as much fair water, mingle the Verdigreefe; 
Quick-ffiver, andthe.Salt very well; and putthe mixture 
with a litele of thé Vinegarand water intova new :Frying- 
Pan;(Lery’dicina new Earthen Veffel, but wishout:good 
fuccefs) in which fryit over the fire for diverfe-hours, keep= 
ing it continually ftir'd, and putting in more Vinegar and 
water fromtime:to time,! as. thatalready. purin confumes 
away.; ithentake outrthe mixture; and in feveral clean wa- 
ters}waflr it carefully. from: thesadhering Salts5 then dry 
away,;allthe Aqueous moifture with a clean linneo Cloth, 
and you fhall have a bright Amalgama almoftlike Quick- 
filver. Now that;,which:is: remarkable and-to our prefene 
porpofein«hiskxperimentis, that though thisxdry’damix- 
eure bela good while after. it is| perfectly; cold. not only folt; 
butfoateered fluid; that dT haveicalticinto mouldsand made 
imboft [ajages.of-it,, Cwhenrit:has been Gextéroufly madd, 


. butfearce orherwiles,), I have found; that by layingir 4 few 


hours > 


Koursin the air, which feem‘d ‘lefs cold thanit felf; it has 
acquir’d fuch a hardnefs, that being throwm ‘againft the 
floor it would rebound, and was brittlelike over-harden'd 
Steel... And yet inthis Example: the induration of the 
Amalgam appears not to proceed froman‘infate and:in- 
ward principle, butfrom the new ‘Texture refulting from 
the coalition of the mingled ‘Ingredientsithatmake up: the 
Amalgam, whofe parts being varioufly moved, partly by 
the fire (and perhaps too by the Salts) and partly by the 
native propenfity to motion of the Mercurial Corpufcles, 
were by little and little, or by degrees, fordifpos d, that 
whereas before touching one another but loofly, it was 
eafie to thruft fome of them towards the middle of the bo- 
dy without ftirring much of the Mafs (as tofenfe) bythis 
change of Texturé the particles are brought to: touch one 
another more clofely and in greater ‘portions of) their 
fur faces, and to be fo complicated, intangled, or otherwife 
connected among themfelves, that you cannot endeavour 
to thruft one of them out of its place, ‘but that its motion 
fhallberefifted by many others, to whomit is fo faften'd, 
that you cannot moveone part of the Mafs.without either 
moving the whole with it, or manifeftly breaking it off 
from the whole, and thereby deftroying the continuity and 
unity ofthe Body. ae 

Now whereas infetting downthis Experiment,we fpoke 
as if feveral Ingredients did concur ‘to conftitute the fofe 
Mafs, which afterwards grew fohard, | we might very’fafes 
ly do fo, fince the Quickfilver was not fo barely chang’din 
Texture as that formerly faid to have been coagulated by 
the meer fume of Lead, but conceal’d in its felf a great 
number of metalline Corpufclesbefides others; as wemade 
appear by feparating from the Amalgam, meerly «by the 
force of fire, a pretty quantity‘of trueand perfect: Copper. 
That the Salts alfo both were Ingtedients (though in 
{mall proportion) of the Mafs, and might have fome 
opera- 
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operation uponthe other particles, we may render pro- 


bable by this, that having purpofely: ‘expos'd fome of this 


Mais fora pretty while to a moift Air, we found, a3 we 
look'd for, that the formerly invifible particles of Salt, 
that had fo infinuated themfelves into theAmalgam,that all 
the. water wherein it ‘was wafh’d did not feparate them 
from it; had fo wrought upon the’ metalline particles 
that were moft outward, that they had in many parts of 
the furface of the Mafs turned themfelves with it into 
akind of Verdigreefe, which feemed almoft to hide the 
furface of the Concretion. And that in the more in- 
ward parts ofa much harder Body than our yielding 
Amalgam, where Cuprious particles abound, faline Cor- 
pufcles may have a great operation, may appear by certain 
forts of Minerals to be found in fome parts of Exgland and 
elfewheresunder the form of ftones, of which they make 
Vitriol; for thefe abounding with vitriolate, that is, both 
faline and metalline particles, will, after they are taken out 
of the ground and laid in the open air, by the working of 
the inward Salt, fome fooner and fome later, {well and 
burftafunder, which could hardly come to pafs without a 
great change madein the internal difpofition of the parts, 
of fuch ftony Concretions, And I remember, that having 
laid a mineral of Kin to thefe ftones awhile in the air, 
though butin a Chamber, I found its furface powder'd with 
ttle grains of Vitriol, as both their Colour and their Tafte 
inform’d me. | 

Now whether or so we fuppofe that the fire did put the 
parts of the Amalgama into any lafting Agitation, yet the 
Mafs being almoft fluid after it was taken from the fire, its 
parts may-according to our notion of Fluidity be well fup- 
pos'd to have fome kind of motion among themfelyes and 
it will not be -deni‘d, that the firemight concurwith other 
things tomake'that motion convenient to caufe the parts 
to faften themfelves to one another :. For that the motion 
wherein 
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wherein a foftand almoft fluid Body is once put may: por 


fibly tead-to harden it long afterthat: motion feems tobe 


extin@, may be made probableby what has been affirm’d'to 
me. by eminent and experienced Mafons, namely that the 
beft fort ofLime made into Mortar will not have attain’d its 
utmoft compactnefs till twenty five orithirty years (per- 
haps not till three.or fourfcore) after ithas been imploy’d 
in Buildings and this is given me as one of the Reafons, 
why in the demolifhing of antient Fabricks, it is fometimes 
more eafie.to break the {tone than the Mortar, 

And laftly, that we alfomade mention.of the Texture 
refulting from the mingled Ingredients of: our Amalgam, 
wemight juftifie by faying, that having changed:the pro- 
portion of the Quick-filver to the Verdigreefe, we found 
that the Amalgam coagulated much moreflowly, and when 
it was coagulated, was.much lJefs-hard than whenone ufed 
the quantities above {pecify’d. ! 


Here Lfhould puta period for the prefent to this Dit’ 


courfe, butthat having in a late Writer met with anota- 
ble Obfervation of the natural Induration of a foft Body, I 


think it; worthy. to be,-here ,annex'd, partly, becaufe the: 


French Book is not common, -no, more than the. Obferva- 
tion; and partly, that, by conferridg. together this’ natu- 
ral Induration with that Artificial one frefhly meéntiond, 
it may the better appear how Nature and) Art have fome- 
times refembling operations in rendring Bodies folid.. M 
Author then (by name Pierre Pelleprat) being 
Revaijon eg a5 not long fiacefent with fome other Jefuites 
ie part, capx. Upon the laudable errand of Preaching: the 
Gofpel to the Indians of the Southern Ame- 
rica, has among other things this paffage inthe fhort Re- 
Jation he makes of the American Continent... Theré is 
(fays he) one thing worthy of Obfervation neer the mouth 
of this great river(he fpeaks of that of the Amazons) which 
, Is, 
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is, That men find therea kind of green’ Clay that is foft as 
long as ‘tis in the water, fo that one may print onit all 
kind of Figures, and give it what fhape one pleafes 5 but 
when it is expos'd to the Air, it hardens to that degree 
that Diamondsare not much harder than the {tones it af 
fords ----- Ihave (adds he) feen Hatchets made of this 
Clay, which the Savages employ’d to cut Wood with, 
when they had not the ufeof ours, ge. 

And now at laft, I fee ‘tis time to put a period to a 
difcourfe, that has been unawares lengthned far too much 
already : Bue yet Ithink you will eafily pardon me, if] 
conclude it not abruptly; but with the recital/ofan Ex- 
periment, which having had the honour to be feen, asto 
the main part of it, by an illuftrious meeting of Curious 
Men; their having been pleas’d to. fpeak very advantagi- 
oufly of it to others, excited a curiofity among them, to 
know by what artifice, effects that were fo uncommon, 
had been produc’d. The Scope therefore, andthe man- 
ner-of making the Experiment, were in fhort as fol- 
lows. 7 | 

Being defirous tofhew how much Fluidity and Firm- 
nefs may depend upon the Texture and upon the Motion 
or Reft of the infenfible parts of Bodies, { firft make with 
good Spirit of Vinegar, a Solution of Coral fo ftrong,that 
when ‘tis filtrated and cool’d, it will commonly, after 
fome time, begin to havea kind: of Sediment at the bot- 
tom; theclear Liquor I'gently pour off, when the Expe- 
riment is to be made, and to this I put a convenient pro- 
portion of very well dephlegm’d Spirit of Wine, which 


if it be pour'd onvery flowly and warily, may be made 


fora'pretty while to {wim upon it in the form of a di- 
{tin& Liquor: butif by a few fhakes I mingle them to- 
gether, they will prefently unite into a Concretion,, of 
which when the Experiment fucceed very well (asit did 


when I fhew’d it to the above-mentiond Aflembly) not 
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one drop will fall to the ground, upon turning up the 
wide mouth Glafs it fhould be made in, and holding it with 
the mouth dire&ly downwards. 7 

And this fo haftily produc’d confiftence may be dura- 
ble enough, if it be carefully lookt to: ‘But to difpatch 
the whole Experiment io a fhort time, I take a little {tron 
Spirit of Nitre (which perhaps is not needful if ne 
Aqua Fortis be at hand) and putting about an equal, or 
other convenient quantity of it to this Mixture, I nimbly 
ftir it and the Spirit together: whereupon the Whole is 
reducd in a very few minutes toa tranfparent Liquor. - 

N. B. Though I have divers times made and fhewn this 

Experiment, yet there arefomany Circumftances reqnifite. 
to make the firft part of it fucceed very well (for to make 
st fucceed in fome meafure is not fo difficult) that the 
event has fometimes deceiv-d me, in fpite of the feveral 
Tryals I have made. Wherefore ‘twill not be amifs to 
intimate. . 

Firftt, That one of the firft times, ifnot the firft, [made 
fach an odd Concretion, was, with the Solution not made 
with Spirit of Vinegar, but with Spirit of Verdigreafe : 
(which 1 commonly diftil without additament) though 
afterwards I was invited to prefer ftrong Spirit of Vine- 
gar, which was the Liquor wherewith the recited Experi- 
ment was exhibited. 

Secondly, That it often happens that if the Solution of 
Coral (which is not the only body wherewith I have 
made fuch Tryals with. indifferent good fuccefs) be not 
fufficiently trong and. impregnated) with Saline parts, or 
the Spirit of Wine benot fufficiently rettify’d, the thaking 
of the two Liquors will not change the confiltence of the 
whole mixture, but leaves fome part of it fluid, or elfe 
the Concretion will not begin prefently to be made, but. . 
require to be waited fora while. : 

Thirdly,. That Tonce at leaft (if not oftner) obferv'd, 

that. 
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that when by mingling the two Liquors and fhaking them 
jn a narrow mouth’d Glafs whofe Orifice was ftopt, they 
would not concoagulate (as it was confidently expeCted 
they fhould) yet by trying the Experiment ina wide mouth 
Glafs to which the Air had free accefs, it fucceeded to my 
coptent. | 

Fourthly, Thatinthe Redudion of the Concretion to 
a fluid Body, ’tis not proper to employ in ftirring it a Knife 
or any other Metalline Body except it be of Gold; but 


yatherfome Stick of Glafs, orat leaft fome clean Stick of 


Wood, left the Aéenftrunm flaould corrode it, and thereby 
{poil, or at leaft blemifhthe Experiment. 

Fifthly, That the proportion betwixt the Coralline So- 
lution and the Spirit of Wine depends fomuch upon the 
{trength of the former Liquor, and the dephlegmednefs of 
the latter, that “tis fcarce poflible to determine generally 


and exaG@tly> what quantity of each ought to be taken; 


and therefore a Tryal or two made with alittle of the par- 
ticular Solution you intend to employ (for fome Sclutions 
require more, others lefs Spirit of Wine to concoagulate 
adequately with them) will better direct you what pro- 
portionof Spirit will fute that particular parcel of Liquor 
then any general Rule! can propofe. 

I know I might here, and perhaps it may be expected. 
that I fhould, take an occafion to treat alfo of Hardnefs, 
Softnefs, Brittlenefs, Toughnefs, Stiffnefs, and thofe other 
qualities that are of kin to Fluidity and Firmnefs 5 but 
though! confefs, I once had thoughts of writing a kind of 
Hiftory of more Qualities than thofe, yet remembring that 
wife Counfel given usby one of the Antients, Nofcenda eft 
menfura fui,1 am now very well content,after having alrea- 
dy tir’d my felf,andI fear you, torecommend fo ufeful but 


difficult a work to Perfons more able and more at leifure: 


thanI find my felf to go through with fo great anunder- 


taking; contenting my felf at prefent, to have attempted 
Pp 2 - in 
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in what hasbeen delivered concerning a‘couple of qualities 
of fuch extent, that: évery fenfibly > big Body in the Uni- 
verfefeems indow’d with one or other of them (I mean 
concerning Fluidity and Firmnefs) the explicating of Qua- 
lities fomewhat more intelligibly thanis. wont to be done 
in the Peripatetick Schools, and to have open'd.a'way 
(which I hope many will-tread) of applying Chymical Ob- 
fervations and Experiments to the dedudtion of thofe effects 
of Qualities from fach-general ‘and obvious affe@ions of 
matter; as Bignefs, Motion, and F igure, which even the 
Hermetical Writers have hitherto contented themf{élves to 
refer to Salt, Sulphur, Mercury, and thellike: the Chymi- 
cal notion of which.( three Principles) though of' very 

good ufe in fome other (efpecially of the more practical ). 
parts of Phyfiology, feems not as yet to have brought any 

great lightto fuch matters as we have been treating of, 

having been hitherto directed not:fo much tothe indaga- 

tion of Caufes; as to the production of EffeGs, | 


The End of the Notes touching Fluidity and Firmne(. 
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OF 


- Abfolute Reft 


IN 


LONDON, 


i Printed for Henry Herringwzan at the Blew Anchor in the 
Lower Walk of the New-Exchange, MDC LXIX. 


ADVERTISEMENT 


~~ Ince it hath not been thought amifs that fomething 
@. | frould be intimated to the Reader about the Occa- 
“Sa ion of the enfuing Trad, 1 {hall acquaint him with 

y it as briefly as I-can, by telling him that it was 
This. Some very ingenious Gentlemen hapning 
to meet as Vifitants at the Author's Lodgings, fell acciden- 


tally into a Difcourfe about the Abfolute Reft fuppofed to be 


in many Bodies, that feewd to have its Rife frou a mistake 
of the true meaning of a paffage or two inthe Hiltory of 


Fluidity and Firmne(s,(that was then re-printing. ) But the 


Conference chancing to have a period put to it, whilft feve- 


ralthings pertinent to ibe Author's, purpofe remained yct 
unfatd: the Curionnefs of the Subject invited himto draw 


up (haftily enough) the Sum of what be had faid, and. 
might further have faid if opportunity bad ferv'’d, about 
the Point in debate, for the further fatisfattion of an ingni- 


fitive Virtuolo that was prefent at it. And this was the 


Rife of the following Difcourfe, which being written on an 
Occafion adminifired by the Hiltory.of Fluidity and Firm- 
nefs, whereof a New Edition was ready to come abroad.5 
"’swas thought not improper that this TraG fhould attend it, 
asa kind of Appendix, without the Firft and Laft part of a: 


Letter, whereof the Body only is neceffary to the Defige 


of it. 
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Where the Abfolute Reft of Bodies is called 
in Queftion. 


O remove the Doubt or Scruple that be= 
gan to be difcourfed. of juft before we laft 
parted, I fhall need to do little morethan 
enlarge the Particulars, which (you know) 

- Thad then}time, but briefly to make men- 
ian tionof. For. the ftate of the Queftion was, (as you 
i may remember.) this, nanie there be among Bodies 
: ABy 


{2) 
any abfolute Refi? On which occafion I anfwered, That 
Reft being a word that to me feem'd fomewhat ambigu- 
ous, [thought ‘twas requifite to clear the fenfe of the 
Queftion before | offer'd at anfwering it. 

For the word Reft, when we fpeak of diftin@ Maffes 
of Matter, lookt upon as quiefcent , does in the vulgar 
acception of the Term fignifie, fuch a ftate of a vifible 
and entire Body, or (rather) of the Corputeles it con- 
fits of; that they are actually Unmoved as to fight ; the 
Eye (and perhaps not the Touch) being not able to dif- 
cern any local Motion in them. 

Confonantly to this Sr{t Member of the diftin€tion of 
the word Reft, I briefly intimated to the Company, that 
sn this fenfe of a Corpufcles being at Reft, I thought it 
manifeft, that there is fuch a thing in Rerum Natura: 
Since without granting fucha Reft in the component 
Particlesof fome kind of Bodies, as Diamonds, Iron, 
Porphiry, @c. ‘twill be (1 conceive ) very hard to ex- 
plain, how there can be fuch folid Maffes (as thofe Mine- 
rals are) made up of {mall and feparable Particles. 
Which being faid, Ladded, that I faw no reafon why 
fach a kind of firmnefs, where the inward motion of 
theinfenfible Particles is almoft infinitely flow, may not 
fuffice to give an account of as greata firomefs as we ule 
really to find among confiftent Bodies. 


But whereas I had intimated tothe Company, by the. 


lately begun DiftinGtion, that befides this popular fenfe 
of the word Reft, there was a fecond, more rigid and 
Philofophical Notion, or kind of Reftj which for diftia- 
étion fake may be called Abfolute or Perfect Rett; 
which imports a continuance -of a Body in the fame 
place precifely, and includes an abfolute Negation of all 
local Motion, though never fo flow or imperceptible; 
told theni that in this rigid fenfe of the word Reft, I 
durft notaffirm, that there are any Bodies at Reft in the 

Uni- 
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Univerfe Cat leaft for any long time) but willingly al- 
lowedit to be made a Problem, whether there be any 
orno: adding, that perhaps I enclin’d to the Negative 
partof the Queftion. 

Having thus hiftorically fumm'd up what pafs'd be- 
twixt us about the ftate of the Controverfie, I need not 
tell you, that the Doubt I exprefs'd was thought to re- 
lifh too much of a Paradox; and therefore fince the 
company’s piles feparation allow’d me then no oppor- 
tunity of enlarging, and finceI promis’d no better Are 
guments than might be expeted ina point that I pro- 
pos'd but as Problematical ; I thall now endeavour. to 
fhew you that the fide of the Problem I was jude’d en- 
clind to, is (at leaft) not fo improbable as fome thought 
if. 

_ To prove Negatives dire@ly, being wont (¢ as you 
well know) tobe noeafie Task, and efpecially in fuch 
cafesas this; you will not, I prefume, expect that I 
fhould attempt the proving of my Conje€ture otherwife 
than by thewing pofitively, that fome of thole Bodies 
which we think to have their parts moft at Reft, are not 
exempted from having Inteftine Motions in them 3 fince 
“ewill’be confequent to fuch a proof, that it muft be pro- 
bable, that in other Bodies whofe Solidity is confeffed 
tobe ioferiour, the component Particles are notin a 
{tate of Perfect Reft. © 


SECT. Il. 

If it were neceflary andexpedient, I fhould begin my 
Arguments by faying fomething againft Abfolute Reft, 
in favour of the contrary Opinion, by arguing, 4 Pri- 
ori, as they {peak, from the conftitution of the World, 
whether we confider it according to the Epicurean or 
the.Cartefian Hypothefis of the Origine of things. For 
the Epicureans {uppofing ‘Be World to be produced 
2 5 
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by the cafual concourfe of Atoms, and afcribing to eves. 
ry particular Atom an innate, and unloofeable mobility, 
‘or rather, an a€tual motion, ora reftlefs endeavour after 
it 5 ‘tisconfonant tothink, that though in Concretions, 
they fo entangle one another, that they cannot in’a fhort 
time, or a vifible manner clear themfelves from one ano- 
ther, yet they do’ iaceffantly ftrive ‘to dif-entangle 
themfelves and get away : “by which means there’ is al- 
waysinthe Atoms even of Solid Bodies, actual endea- 
yours of each of the diftind® Atoms to extricate it felt 
from the reft / (which endeavours ufually at laft fuc- 
ceed, whence comes the decay and deftruction of Bo- 
dies) and ia the mean while thele peppetual-and con- 
trary endeavours produce icteftine Commmotions:in ‘the 
internal parts of the Body wherein thefe Atoms were 
imprifon'd. opty 
Onthe other fide according to the Caftefian’ Dottrine, 
the Materia Subsilis, that conftantly pafles like ‘a'ftream 
through’ the Pores ‘even of ‘the folideft Bodies, ‘may 
well be fuppos’d in its paflage to be: continually fhaking 
or otherwife agitating the infenfible Particles that make 
tip the body that feems tobe at Reft,” without difcover- 
ing their Motionto the Eye’:' As when ‘in Summer time 
(to explain my felf by a Comparifon) a gentle breath 
of Wind paffes through'a Grove removeda pretty way 
off from the Spectator , though -his-Eye° dicera ne 


change in the Grove he looks on, yet. the Wind asic - 


blows through the Trees will fuake fome of the Branches 
ag well as the flexible Twigs; and fot- only blow the 


Leaves into-various- poftures, but blow fome of them - 


quite away. . 

I might eafily enlarge on this Subject, but having ele: 
where done it on another oceafion; -F think ‘it: may: be 
now more proper to fatishie fome of the Company, who 


are yet entangled with the fame prejudice with, many . 
other. - 


ets) 
other very Learned men, wholook upon it asa Precari- 
ous and Chimerical Fancy of the Atomifts, to imagine, 
that in Solid, and as to fenfe, Quiefcent Bodies, there 
thould be any inteftine Motion of the component Parti- 
cles, ‘neither the Motions nor the Corpufcles themfelves 
being to be feen, and both of them being therefore ‘as 
well incredible as invifible.: : 

A folemn Debate of the whole Queftion about the 
Minutenefs of Atoms belongs not to this place, where - 
itmay fuffice to anfwerthe Objection. 


. SECT. IIE. 

And firft, As I have elfewhere hinted,’ it may appear 
by divers of the Phenomema above-cited Cin the Hiftory 
of Fluidity) that when Water and feveral other Liquors. 
feem to be continued Mafles of Matter, and to be as 
muchat reft, asthe very Glaffes that contain them their 
conftituent Corpufcles are in’ an adtual and various 
though flow and unperceived Motion. 

Next, That there may be likewife {uch a Motion in 
the minute parts of Silver and Iron themfelves, may be 
eafily argued, by heating thofe Metals till they come to 
be almoftred hot: for then though the eye can difcern 
nomotion of the Corpufcles thofe Metals conlift of, yer 
their being able to burn thofe that hold them in their 
naked hands, fhews that their brisk Motions ‘may be 
difcovered by the help of the Touch; and if you {pit 
upon them the Liquor will’boil, as if it-were over the 
fire. — Andleft it fhould be objected, thar fo'anomalous’ 
and violent an Agent as the Fire, is neceflary to thefe 
Tryals, { thalladd, that, provided the minute parts be 
fufficiently agitated, it matters not whether thé Motion 
be produced by Fire or no} for by the nimbly bam? 
mering of fronor Silver, you may put’ the-minute parts 
into fuch a Motion, as will make the: Metal Very “hot 
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tothe ‘Touch, and being communicated to Spittle or 
Water, will excite Bubbles, and {catter the diffipated 
parts of that Liquor into the Air, inthe form of Smoke 
or Vapours; nay I elfewherefhew how I have eafily ex- 
cited a very fenfible, though nota vifible agitation, and 
heat in the internal parts ofa Metal, barely by my naked 
hands 5 without any external inftrument whatfo- 
ever. 

And whereas it may be objected, that though the 
Motion already generated is unfeen , yet we may difcern 
achange of the component Corpufcles of a Body which 
are in the AG of altering its Texture, and introducing 
a new alteration or quality in the Body to be wrought 
on,or deftroying ome pre-exiftent quality : I briefly an- 
{wer (for I would not here repeat what I have elfewhere 
faid of this point) by thisclear Experiment, that though 
your Eye can difcern no change in the outward and viff- 
ble, much lefsin the more latent andioternal Corputcles 
of Iron: a vigorous Loadftone by pafling along its Axis 
from one Pole of the Stone tothe other, and back again, 
yet the Texture of the Iron is by that action of the 
Load-ftone fochanged, that it acquires, and then lofes 
thofeadmirable Qualities we call the Attractive and 
rea ake virtue or faculty peculiar to Magnetical Bo- 

ies. 
And to fhew you that the invifible Motions even of 

Metalline Bodies may be quick and brisk enough, and 
may be fenfible, though not vifible;. We fhall need to 
confider but the ftate of a good Bell fo long after the 
Clapper has ftruck it, that no fhaking or other Motion 
is to be feen in the body of the Bell it felf, and yet it 
caufes inthe Air-an odd kind of ringing, orif [may fo 
callit, undulating Sound or Motion, which will fome- 
times Jatt a confiderable while; and if the Bell be fitted 
for fharp notes, ‘twill not be without a fhrilnefs: for if 
founds 
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founds proceed, as is elfewhere made probable,. from the 
nimble percuflions of the Air put into a quick and wa- 
ving motion by fonorous Bodiess this. acutenefs. of 
found willfhew, that whilft.to the Bye the Bell feemsto 
be at Reft, yet the minute parts of it continue ina very 
brisk motion, without which they could not {trike the 
air {trongly and faft enough to make it produce fo fhrill 
a notfe inthe Ear. 

But, Iconfefsto you, that my thoughts prefent me a 
Difficulty, which though un-mention'd at our meeting, 
may afford an Objection, perhaps more difficult than any 
of (not to fay all) the foregoing, namely, That ‘tis 
{carce imaginable, how fuch folid and hard Bodies fhould 
have their interaal pares wrought upon by fuch flight 
Agents asthe air, and perhaps fome yet minuter matter 
that is difperfedin it; and how it is poflible, that where 
there is an actual Motion it fhould be fo flow, that a Cor- 
pulcle of Iron, for inftance, feated in the interrial Part 
of a Magnetick Needle, fhould {pend fo long time as 
our conjecture requires in travelling fo littlea {pace as 
from thence to the next Superficies of the Needle. But 
to this double Objection, though fome inftances which 
you will meet with inthe following part of this Paper, 
may be properly applyed to folve it; yet not to.make 
yourcuriofity wait, 1 will here (peak a word or two to. 
each of the members of the Objection. 


SEC T.:IV. 


Andtothe frft, I fay, That thefe Inteftine Motions 
of the Corpufcles-of hard Bodies, need not be folely, 
nor perhaps principally afcribed to thofe obvious exter- 
nal Agents, to which weare wont to refer them, : fince 
thefe may but excite or affitt che more principal or inter 
nal.Caufes of the-Motions we {peak of; as you may .ga+ 
ther 


ther from what was but lately mention’d of the connate 
and unloofeable mobility of the Atoms, according to E- 
picurus , andthe permeation of the moft: Solid Bodies 

by the Cartefian Materia Subtilis 5 and we may fee by 

thefudden effects of the Load-ftone, in endowing Steel- 
with Magnetick Qualities, and depriving it of them a- 

gain (both which fuppofe the intervention of a change of 
Texture, and this. a production of Local Motion in the 

Metal ) that very: minute and infenfible Corpufcles of 
matter are not uncapable of effecting durable changes in 

the folideft Bodies. 

And as for the other member of the Objection, I.con- 
fefs it is not eafie for us who are wont (perhaps toomuch) 
to follow our Eyes for Guides in judging of things cor- 
poreal, and to deny exiftence to moft things, to moft 
things whereto Nature hasdeny'd a vifible bulk = ‘tis not 
eafie, I fay, for us to imagine fo great a flownels as "tis ve- 
ry poflible for Nature to make ufe of in her Operations, 
though our not being able to difcern the motion of a 
fhadow of'a Dial-plate,: or that of the Index upon a 
Clock or Watch ought to make us fenfible of the incom- 
petency of our eyes to difcern fome motions of natural 
Bodies, which reafon tells us ought to be incomparably 
flower than thefe. But not nowto difpute about the ex- 
iftence and Attributes of infinite flownefs, or at leafta 
flownefs in the next poffible degree to infinite : I confider 
that it hasnot that I know of been demonftrated, nor at- 
tempted to be fo,that the motion of theCorpulcle, for ex- 
ample of the Needle above mention’d, muft be madeina 
dire line fromthe place where ‘twas firft f{uppofedto be 
to the Superficies of the Needle; for it feems more ratio- 
nal, and to agree better with the Phenomena,to fuppofe, 
that the way of this: Corpufcle in the Body ‘twould quit, 
is extreamly crooked and intricate (almoft likethat of a 
Squib in the air, or onthe ground) for it being on a om 

an 
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hand urg'd.on by the Caufeswhatever they be that make 
it {trive tofly away, andon the other hand hindred by 
the Corpufcles. whereto ‘tis. connected, and by the.oc- 
curfions of other Corpufcles whofe motions may be op- 
pofite to, or difagreeing with thofe of our defign’d Cor- 
pufcles it may probably, before it can extricate it elf, 
be reduc’d to encounter and wreftle, as it were, with ma- 
ny other Corpufcles, and be by. them fometimes thruft 
or impell'dto the right hand .and to the left, and _fome- 
times alfo repell’d inwards, even after itis cometo the 
fuperficial part of the Needle; whence it may not pre= 

fently have the liberty. tofly away, but.may.be drawn 
back by fome other Corpufcle, wherewith it is yet con- 
nected, andwhich happening to be it felf thruft. inward 

may draw after it, and fo entangle again our almoft dif- 

banded Corpufcle:. befides that, the gravity of the com- 

ponent Particles of a Body is oftentimes fuch, that ’tis 

eafier for the Agent that puts them in motion, to conti- . 
nuethem in that flow motion among themfelves, than 
drive them upinto fo light a wedinz as the air, as expe- 
rience fhewsin thofe Bodies that are called Fixt, as 
Gold, and Glafs, though in atual fufion. 

But, I forget that I promis'd: you to decline Specula- 
tions, and therefore! fhall only name to. youa couple of 
Inftances which.will ferve to confirm both what I was 
lately faying, and what I am now in proving, 


SECT. V. 


The firft of thefe I thall take from what is ufually 
granted as matter of Fact, namely, that if a Spring, 
though .made.of fo harda Body as. Steel, be forcibly 
bent, and kept but a moderate while in that pofture, as 
foon as the force that,kept it bent is removed, it will a- 
gain returnto its former Figure; but if it be kept too 

C long 
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long id that fotc’t ‘pofition, ‘it wilf by degrees tafe: that: 


which they call the motion of Reftitutiony and retain its . 


new crooked Figure, though 'the force that bent it'be 


removed; which fhews. both the power of {ome of the- 


more familiar Agents in Nature, and (which is that the 
fhewing whereof there chiefly aim at)‘ that where there 


isa'continued endéavour of thé parts of 'a Body, to put- 


themfelves into another ftate, yet the motion, orrather 


the progrefs:may be much more flow than men feem as 
yet to have taken notice of, fince ‘twas a great while - 


before she Texture of ‘the Corpufcles of the Steel were 
fo alter'd:as to make ‘them’ lofe’their former fpringi- 
nefs. Ds uot YO BORG 
But Iwill fecond this witha more illuftrious Experi- 
ment, which will at onceconfirm what I have juft now. 


faid, and fhew.that the Air or the invifible Corpufcles . 


harbour'd in it may have no inconfiderable power to 
attupon, and effeét changes in the folideft Bodies. 


Tothis purpofe I ‘thall only obferve to you, that. 
thoughif a Bar of Iron having one of its ends held per- - 
pendicularly, -and ata fit diftance, to the Lilly or North- - 


Point of the Matiners Compafs: (1 mean-that’ which 
points towardsthe North) “it will, as T elfewhere menti- 
on, driveit away towards the Eaft or Welt: ‘and if this 
fame lower end of the Bar of Iron be put-into a contra- 


ry.pofture, it will prefently Jofe its temporary magne- - 
tifm, aslelfewheredeclare. Yet if this Bar be very- 


long kept upright ina Window-‘or other convenient 
place, then, as fome Jate Magnetical Writers will tel 
you, it will have acquired a conftant and durable mag- 


netick powers Which isa Phenomenon that makes ex-« 


ceedingly for. our. prefent purpofe; fince it ‘hence! ap- 
pears both: thatthe Air together with the magnetical 


Effovia of the Earth that it receives'in its Pores, is able- 


without outward: force to work durable changes in {6 


folid- . 
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folid'a Body as Tron, and that the motiongof the internal 
Parts, for thefe'are requifite to the change of the Me- 
tal’s Texture, ‘are performed with a wonderful flownefs, 
fince the Bar mutt be very long expofed to the air, per- 
haps before ‘it acquires‘any durable magnetifm at all, 
but at leaft before it acquires fo vigorousand fixt a mag- 
netifin as by this means it ‘may attainto. | | 
But, becaufe moft of the Inftances to be propos’d in 
the following part of this Effay, may ferve for Confir- 
mations of what we have been difcoutfing 5 1 fhall pro- 
ceed to them, yet not till f have advertis’d you, That 
I purpofely decline to mention divers Phenomena that 
may even by Learned men be thought fit examples on 
this occafion, (fuch as the Nutrition, Growth, and Watt- 
ing of Animals and Vegetables) becaufe fuch Bodies ‘re- 
ceiving conftant {applies of Corpufeles, of feveral, and 
often unknown, Natures,’ there may “be difficulties fig- 
gefted about them,not eafie to be cleared without longer 
Difcourfes than I can allow this Eflay. 


SECT. VI. 


The firft Inftance then that I fhall mention about Ve- 
getable fubftances, fhall be taken from Lignan Vite, or 
Guatacum (for many Artificers give them the fame name, 
and ufe them promifcuoufly for the fame purpofess) of 
which, though it feem to bethe folideft wood we know 
Cinfomuch that I as wel as fome others have ordinarily us’d 
it to pound folid Bodies in)yet the skilfulleft Tradefnen 
Ihave met with, have upon my inquiry informed me, 
that if it be wrought before it: be well feafon'd by length 
of time, it will fhew it felf very frangible; which an 
eminent Turner told me he had often found to his lof : 
For having turn’d divers fine pieces of Work of Lignum 
Vite, before twas duly feafon'd , he found almoft 4 
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of them by the heat of the San (which the ufes of many 
of them requir'd they fhould fometimes.be expos'd.to) 
crack, and cleave afunder, into Lknow not. how many 
parts; . whereby thole fine pieces of workmanthip were 
guite fpoil’d.. .Andjf remember, that. having enquird 
of an oldexperienced Fradefman, of whom I bought an 
excellent Mortar of Liguum Vite, how long he had kept 
the Wood.in feafoning before I had the Mortar, he an- 
{wered me (if | much mif-remember not) ,20 years, under 
which'time it is not fully feafon'd for fome purpofes 5 of 
which opinion of his,..having occafionally {poken.to the 
lately mention’d Turner, this experienced .Workman 
much confirmed me init; ashe likewife did in an Obfer- 
vation I not long fince-made about the flow and unper- 
ceived/motion that may be, not.only in the more loofe 
and. fugitive Aqueous parts of Liguam Vite; but. in, far 
more unlikely ones. .. For.he told me that he had often 
found, in Turning that Wood, Cavities of feveral. fizes 
in the very inward and folid part of the Wood. ( which 
every way encompafs’d them ) and in thofe Cavities con- 
fiderable quantities of: arcertainGum, much cryed. up by 
fome for an Anti-Venereal Medicine. 

The ufel would make of thefe Examples is this, Phat 
fince fo folida Body asa Trunk of Lignum Vite is, when, 
the Tree is newly fell’d, may require fo long a time as 20, 
years, or upwards, to be-feafoned (7.e.) brought to its. 
full compattnefg and toughnefs 5 and fiace the: account, 
upon which time. feafons Wood feems, to be this, That 
by degrees the loofer Aqueous, and more fugitive parts 
exhale intotheair, whereby the remaining folid onesare 
brought.iatoa clofer order, and have leilure.to, be, fo, 
placed among themfelves,, as is moft convenient to. make, 
their Texture firm and durable - it will follow, that e-. 
ven inthe internal parts of this folid Wood there mutt, 
be, not only in the loofer, and lighter Corpufcles, that, 
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extricate themfelves, and exhale away,..a true local.mo- 
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- But it will poffibly feemmore ftrange, that very. thin 
pieces of Wood, and thofe faw’d. off froma, Tree.of.a 
much loofer. Texture, fhould be much longer. in feafons 
ing than that folid.and ponderous, Wood ,.we,haye,-been 
fpeaking jof,,,. And indeed this difcoyery. ts potto. be 
made, asin Ligunue Vite, by the brittlenefs, .or, other. db- 
vious qualities in the Wood, but by, afubtler.way.s, and 
accordingly, haying punpofely .confulted: with. phe; Ma- 
ketsof Mufical Inftruments, and yjth fome ancient Mus 
htans, Iwas much confirmed by them.ib.my. opinion: 
And I remember, the laft Maker of ,Viols, butes, 6c... af 
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whoml enquired.of what Age he-thought, {uch laftru- 
ments, efpecially ;Lutesought tobe to attaim their full 


and beft feafoning for fonoroufne(s.;, be reply d, thas, in 
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five Ao 


fome ofthem 20 years areyld berequifite,m orhengA.ace 
uithicknefs. of. iohe Wao 
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ather-cirgumflances,... But anAncient MuGoign shat was 
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moi " pretenc: 
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prefent-at what was {aids ioform’d meé-that there were 
fome' famous Lutés, one of two of which he nam'dto 
me, that’attained not their full feafoning and beft refo- 
nance till they were about fourfcore year old. Andthus 
much-for inanimate Vegetable fubftances, 9) °° 8 )) 


SECT. VIII. 


- As for'calcin d Stones made up into Lime, and forts of 
raw ftones, [havealready obferved from the credible re- 
Iations of Mafons ‘and others’; that the ‘Walls in fome 
Buildings attain‘not cheir ‘hardnefs and ‘folidity till they 
are 40 years old, or perhaps much ancienter 5 and fince 
in gradually proceeding to ‘thisdegree of folidity, thefe 
Walls refemble the feafoning of Liguam Vite formerly 
explicated, the motion of the internal parts may be ar- 
gued from the change of ‘Texture as well in thefe as 
in that. | ai | 
And, if I'would rob other Tracts (to which they more 
properly belong) Icould here eafily adde fome fuch In- 
ftances of the hardening and foftning of Stones by time! 
2s Would ‘much ‘confirm what I have now béen deliver- 
ing 3 but! fhall’rather chufe'to confine my felf here to 
the two Examples’ following, ‘not taken notice of in 
Quarrys or by Mafons. : . 
~ The firft is; Fhat there are Marchafites, confifting as 
well ofa’ ftony“as ‘of a° metalline fubftance, which, 
though ‘harder than’ many other’ forts/of Stones, and 
even than Marble, ‘have yet fo great a motion in their 
internal parts, thatif they be expos‘d'to the air, not on- 
ly they will haveé'a Vitriolate Efforefcence, if I may fo 
{peak, on ‘their fuperficies (as TI have ‘obferv'd in divers 
other Marchafites)' but’ they’ will'in'Tra@of time’ burft 
the Stone ih Pieces, of which’fortT had fometime fince, 
and thopél Have yet a bulky Marchafite that J ae 
= from 
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from a Virtuofo that lives'jatt bya WVitriol-work, »whi- 
therthefe among other Vitriol«Stones are brought, and 
where:this'Stone being chofen for its Jargenefs, was ta- 
ken up and carefully kept by that ingenious perfon till it 
burft of it felf} and till I fence for it, And:to: fatisfie my 
felf alittle further, that the internal parts: of: Marcha- 
fites may be as well difpos’d to-be-vitriolated: as: the exe 


- ternal 5 TP remember I broke a hard Marchafite that Thad 


from another place, and laying it fome {hort time ina 
Chamber- Window, I found the new fuperficies made by 
the Tracture about the middle of the Stone to»Have:ace 
quired an Efflorefcence of a vitriolate Nature.) 2)o>. 

_ The other inftance, whichis very:odd, and-much talk- 
ed of, isthis: An'ingenious:Gentleman of my acquain- 
tance,cafually meeting me oneday, told me that he had a 
Turquois-ftone, which if he were not miftaken had a 
wonderful property, for there being ia it feveral {pots of 
Colours differing from thereft of the Gem, thefe {pots 
feem'd, though very flowly, to move from one part of — 
the ftone to the other. “And this he thought :himfelf to — 
have taken notice of for very many ‘Months (perhaps a 
coupleof years). « This‘Relation feém’d fo ftrange that 
the Relator: was fot'at all furpriz’d; when tooafcertain 
my felf of the truth of it, I defired to have the Ring 
this {tone wasfetin, fora while in my own keeping, to 
which-he readily affenting;: befides that I took very 
heedful notice of the {cituation of the fpots, I employ’d 
a very ingenious youth that then lived with me,and' was - 
skill'd in drawing, tomakethe Pi@ure of the ftone with 
the {pots as they were then placed, and afterwards to 
havea watchful eye upon it, and from time to time (as 
once perhaps in twoor three weeks) to draw a new Pi« 
dure of them; by-comparing:feverabof which Pittures, . 
it was unanimouflyconcludéd that che {pots did-thife ipla- 
ces in the Turquois, as if- the matter: they: confifted of 
| made . 
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made its way throughthe fibftance of the ftone: As we 
lately noted thatthe Gum of Ligeum Vite feemd to, do 
through the fubftance: of the Wood : And as far as we 
obferv’d; the motion of thefe {pots was exceeding flow 
and irregular, though :perhaps it might have been re 
duced to afomewhatlefs uncettainty, were it not that by 
anunwelcome-accident.we were deprived of the oppor+ 
tunity of continuing our Obfervations long enough. And 
this brings into: my mind; that. the Turquois being a 
ftone, of which I had-met) ftrange {tories in good, Au- 
thors; once -asked : feveraliqueftions about it, of a 
noted Jeweller 5! and:enquiring among other particulars, 
whether hehad notiobferv'd {ome changes that feem’d 
fpontaneous in the fabftance or colourof the {tone? he 
reply'd that in fome few Turquois’s he had obferv’d two 
differing: Blewsin differing parts of the fame ftone, and 
that one of thofe Colours would by flow.and unperceiv- 
ed-degrees invade, and at length overfpread that part 
of the ftone,; which the other Colour poffefied before. 
Pfhall here add, that the fame Gentleman that lent me 
the {potted Turquois, fhew.d, me afterward an Agate 
Haft of aKnife, where -was.a’certain Cloud, which he 
told me.an ingenious Perfon, had for fome years obferv’d 
to remove to and fro in the ftone, and had a while fince 
to convince the Relator lent him the Agate, of whofe 
Phenomena he promis’d me-an.account, when-he {hall 
have had the ftone in his cuftody for'a competent time, 
till che expiration of which; it, may; fuffice to have. faid 
of this Agate what I have now related. 


SE CT. IX, 
But becaufe that Diamonds and Glafs are generally 


looked ‘upon, efpecially by Chymifts, as Bodies of the 
clofeft and firmeft Texture that Nature and Art alone, 
| | i 


8 Oa ee 
if-we could fhew an inteftine motion even in the parts 
of thefe 5° fitter Inftances for our purpofe could not in.” 
reafon be defired: I’fhall venture to fay fomething of 
cach of them, though what I have to fay about. Dia- 
monds , is propos’d rather to ground a fufpition of 
what may be, than a demonftration that ic muft 
be. Sai RE ata alae eT pelt 
Inthe firft place then, toremove that prejudice that - 
may be entertaind from the incomparable hardnefs of 
Diamonds which 1 confefs experience has made me 
admire) as if Bodies fo hard and folid could not bave 
their parts put into motion but by fome extraordinary, 
not to fay, prodigious force ; I fhall only repeat here 
what Ihave elfewhere fhewn, that Diamonds are Bodies 
that cafily enough become actually Eletrical, and that 
fome Diamonds (of which fort Ihave a {mall one by me) 
will by rubbing upon a cloath be brought to fhine in the 
dark, the Quiftof both which tranfient Qualities re- 
quiring a change of Texture even in the internal parts s 
and the Friction that produces that change, doing it im- 
mediately by putting the parts of the {tone into local- 
motion, it may be thence argued, thata very moderate 
force may fuffice to beget an internal motion in the in- 
ward Particles of Diamonds themfelves. 

And Tam not fure but that more hidden Agents may 
make imprefflions upon thefe hardeft Bodies. For in a 
Ring that Iam wontto wear on my little Finger , which 
hasno Diamond, fave one more than that fhining one I 
Jately mention’d, I have I know not how often feem'd to 
my felf to obferve a manifeftly greater clearnefs and 
{parklingnefs at fome times than at others, though I 
could not refer ir to the clearnefs or dulnefs of the wea- 
ther, the moifture or drinefs of the air, the fupéerficial 
clearnefs or foulnefs. of the ftone, or any~ other ae 

| caufe 
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caufe I couldthink of... And in this.l was the, more. en- 
clin’d to think I might not be miftaken, becaule, befides 
that the notice I took of it, was frequent, [have by me 
a rough Diamond jult as it came from the Rock, in 
whofe EleGrical faculty I have taken notice of: changes 
as to the degree of ftrength wherewith it attracted,and 
that within the compafs of a very little time, though I 
could not find any caufe whereto I could refer fo fur- 
prizinga Phenomenon. AndImuftnot here omit, that 
chancing one day to fhew the newly mention’d Diamond 
Ring toa very ingenious Lady that ufed.to.wear in Rings 
and Bracelets {tore of thofe Gems, and telling her what. 
changes! had taken notice of inthe Diamonds; fhe who 
had.obferv'd more about Gems than any, Lady I had yee 
met with, appeared but little furprized at what I told 
her, and affirmd to me that fhe had divers times obfery- 


ed the like alterations in fome Diamonds of hers, which. 


fometimes would look more fparklingly than,they. were 


wont, and fometimes far more dullthanordinary. And. 


when I objected, that poflibly that dulnefs might beim- 
puted to the weather, or fome cafual foulnefs_ of the, 


furface of the ftone,fhe reply’d that fhe had been aware of. 


thofe circumftances, rubbing the ftones clean, and o-- 


therwife taking care to.fecure, an Obfervation, which. 
fhe had made too often to have. deceiv'd, her felf;in it. 


If I remember aright, I have elfewhere. mention’d how 
I faw aconfiderable, but Cloudy, Huxgarian Diamond, 


which the Owner would have prefented me, madeclear-. 


er by lying for fome. time in a cold Liquor, wherein he 
affirmed that upon his keeping it longer the {tone would 


lofe more and more of its cloudinefs; and what I my fel€- 


faw fuffic’'d me to argue, that changes may. be produc'd 
even ia the inward parts of fuch Diamonds by Agents that; 
act without apy appearing Violence. . 


SECT, 


(19) 


SECT. X. 


And if it be true that Diamonds, as I elfewhere ob- 
ferve about many other ftones, may be generated from 
time to time inthe bowels of the Earth; ic may not 
perhaps be abfurd to imagine; that even true Dia- 
monds, that feem perfect, and are fit for Rings, may 
Jong continue to have an infenfible motion through the 
whole {tone , whereby the Corpufcles it confifts of are 
difpos'd into a niore convenient Texture for the contti- 
tuting of an extreamly hard body. For thotigh it be 
taken for granted, that Adamantine Bodies, becaufe 
they are generally exceeding hard, are equally fo, yet 
that fuppofition is not favoured by Expétience. And I 
remember, that to’ fatisfie my felf further about fuch 
matters, I repait'd to an ancient Artificer eminent in his 
Trade, which was the cutting and fetting of Diamonds, 
and that having demanded of him whether he found that 
- all Diamonds were of equal hardnefss’ he anfwered me, 
that baving dealt inthefe Gems near 20 years in’ Az/ter- 
dam, and divers yearsin Englazd, he perceived that there 
are of later years brought over worfe and worfe forts of 
Diamonds, and that he finds feveral of the recent Dia- 
monds fo foft and brittle 1n comparifon of thofe he was 
anciently wont to fet (and which he with other Jewel- 
Jers called Diamonds of the old Rock) that he is often 
afraid, and unwilling to meddle with them, when they 
are brought to him, left he fhould fpoil them in the cut- 
ting, or polifhing. But this I only repeat hiftorically, 
till further obfervation fhall' difcover whether thefé are 
Diamonds not yet fully ripe, and capable of growing 
harder by further maturation, ‘or whether they be of 
a peculiar fort‘of Diamonds whofe nature it is to be al- 
ways fofter than thofe of theold Rock, 

dik? een eel ona This 
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., Chis brings into my mind:a confirmation of the une-- 
qual bardnefs of Diamonds, whatever. be the caufe of 
it,, which I met.with.in a. little Book lately Publithed 
in his own Language by a Frenchman,) who giving bis 
Reader ..an Account: of the Eaftern. Diamond-Mines 
fromthe Relation, ashe affirms, ofa late Eye-witnefz, 
Apeaks thus of the third and_.laft.Mine.called Gazerpoli, 
They are very clear, and of a: good Water, but they cannot 
be ground by, uutual Attrition (if, Lunderftandthe.-Term 

| _ he ufes.) but with flones of the fame Mines 
Fgrezes; pag... for if. one fhould employ for' that parpofe the 
Mm. 17:18.» fiones. of ,another.. Mine, thofe. of Gazerpoli 

- mguld be broken ix pieces.:, They, do. alfo. eafily 

break, upon.the Wheel; and:thofe that are not.vers'd-in the 
knowledge of frones way eafily be deceived Cin them.) . Of 
which our Author addes the Example of a Portuguais, - 
who, refufing .42Q0, Crowns, for.one of them, at Ligorm, 
when he.went, to, haye it, cut)at. Yesice,. it broke upon 
the’ Wheel into:fifteen or. twenty,.piecess.... | 
Another Example that. feems to.make mote. fér. our 
prefent purpofe is afforded, by the fame Author, {peaks 
ing of the fecond Mine.,. which breeds the greateft {tones 
called Gane or Colonor 5: for jhe fays; that. far la plus part, 
z,€..upon the, moftof thefe fiones after they..are cur, 
there appears.always as itiwere a. kind;.of greafioefs or 
unctuofity, which invites youever and anon to have re- 
courfeto your Handkerchief to, wipe it-off, which-one 
would guefsto. proceed from; fome-infenfible Efluviunss 
that exhaling outof:the ftone comes.to be.check’d and 
condensdby,theair on the fupe;ficies-of -it:, as it. bap’ 
pens to {weat. on. the. skins, of Animalss, the.truth-of 
which conjeQure f would examine by, very nice: feales; if 
Dcould procure fuch Diamonds. . SECT, 


SECT. XI 


And becaufe Rubies, though inferior in hardnefs to 
Diamonds, are yet harder than moft other Gems; and 
much more than. Marble and the like courfer ftones, I 
will not omit on this occafion, what was more than once 
affirmed to me by an obferving Lady, whom, if fhe were 


_ bot too nearly relatedto me, I could fcarce mention 


without an Elogy. For cafually cafting my eye upon’a 
fair Ruby fhe wore upon her finger, and defiriog to con- 
fider it more attentively, the pull'd off the rich Ring 
‘twas fet in, and reaching it me, told- me ‘twas worth. 
my curlofity to confider it. For befides that ‘twas fo 
finea tone, that’twas thought worth being left heras a 
Legacy by a great Lady (her dearifriend) that was fa- 
mous, as [ knew, for the variety of the rich Jewels fhe 
was Miftrefs of; this Ruby would not. unfrequently va- 
ry the degrees of its luftre fhe knew not why. For 
fometimes it {eem'd'to be ennobled by a more vivid fire 
than ordinary, and at other times it would be manifeftly 
more dull and cloudy than ‘tis wont to be : and this not 
impttable.,, ‘as fhe exprefly affur’d me upon repeated 
Obfervations, to the Cloudinefs:‘of the Weath:r, orany 
fuperficial foulnefs of the ftone. And that I might. be 
convine'd as well asifhe her felf'was, fhe defird meto 
rubit very clean, and then take notice of the prefent 
luftre‘ofit ; of which e’re long fhe prefum’d the could 
fhew me a manife(t aleeration (forl was then come to vi- 
fit her and pafs {ome weeks with herin her houfe) but my 


occaffons calling me away within a few-days after, 1 had 


not timeto wait fortheeventof her promife. ». 19: 
‘How far what shas:been faid concerning. Diamonds 
may be allowedto be Argumientative:tawardsithe; {cope 
of this Difcourfe, I {hall willingly deave.to the difcovery 
of 
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of time, and further Obfervations the mention I have. 


made of the foregoing particulars, having been invited 
partly by the noblenefs of the fubjec&t, which made me 
willing to adde thefe Relations to what I have elfewhere 
written about thems and partly becaufe thus much at 
leaft feems probably deducible from what I noted about 
the exciting of Diamonds by rubbing, both to attrac, 
and to fhine, that notwith{tanding their incomparable 
hardnefs, an inteftine motion of their minute parts 


may be without any confiderable violence quickly pre-— 


duc’d. 
SECT. XIll. - 


And now ‘twill be time to confider the other Body I 
promis’d to take notice of, namely Glafs. For this being 
thought fo compaé andfirm a Body, that 'tisindiftructi- 
ble by Art or Nature, and being alfo of fo clofeaTexture, 
that the fubtleft Chymical Spirits (that are yet known) 
cannot pervade it, and laftly having given fuch proofs 
of the fixednefs of its parts, asto have long endur’d the 
violence even of a Glafs-houfe-fire, we can {Carce 1ma- 
ginea Body more unlikely to have any motion amongft 
itscomponent Particles: and yet thatthey may not be 
always at perfect Reft among themfelves, I have been 
induced to think by the following, and the hike Ob- 
fervations. 

Firft, having enquired of a famous and experienced 
Maker of Telefcopes, as well as of thofe that ufe fuch 
Inftruments, whether he did not obferve that the Ve- 
nice-Glaffes he employed’ would: fometimes crack of 
themfelves whilft they were yet in Plates, and fome- 
times do thelikeafterthey were ground into Convexes, 
and polifhed: up; he anfwered affirmatively. And 


though it feem’d improbable that Glafies mcLen a 
ar 
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far off asfrom Venice, and many of them kept-a good 


_ while here in England before there be occafion to grind 
them: and perhaps longer after their having been 


ground before they crack, fhould after all this time re- 
tain an internal motion among their component Parti- 
cles: yeti have been induc’d to conjecture that fome fa- 
line Corpufcles more numerous thanthe Nature of the 
Glafs requir'd, may, by degrees though flow and unper- 
ceiv d, fo tend towards the fuperficies of the Glafs, as 
either to.get out of the Pores of it, orcrack, or burt 
the Glafs in. endeavouring to. force their paflage out- 
ward. For having purpofely enquired of the above- 
naind: Artificer, and fome other obferving men that 
dealin Optical Glafles, whether it had not been taken 
notice of, That there would fometimes be., efpecially 
in Winter. and very moift Weather , akind of Effore- 


{cence of a faltith tafte manifeftly difcernable upon the 


furfaces of their Glaffes; Iwas anfwered in the Afirma- 
tive, efpecially by the above-mention’d Artificer, who 
having more occafion and opportunity to take notice of. 
fuch things, told methat he had. by tafting. found thefe 
Exfudations fenfibly falrith. 


SE,CT.. XIV. 


And Iwas the more .apt-to entertain the lately pro- 
pos'd. Conjecture, becaufe of: a thick Glaf Cup: that 
Ihave yet,byme, in the-making of. which, to renderit 
the more. Diaphanous, I fuppos'd an over great pros: 
portion of Salt, had been, employed, For. this Cup. 
though for.a while it continued clear and entire; yet be- 
fore.the enfuing, Winter was. ended, though it didnot 
fo. crack.as to,fall.to pieces, but till retains)its former: 


- fbape.,. yet it,.was flaw-d with fuchia multitude-of littlec 


cracks, . 
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cracks, that at a diftance it lookslikea White, not likea 
Chriftalline Cup. 


SECT. XV. 


I remember alfo that I have fometimes, though not of- 
ten, had Veffels and other Bodies of Glafs of a confide- 
rablethicknefs , which have of their own accord broken 
fuddenly afunder,; with noife enough to make me take 
notice of it. And that this did not always happen for 
want of the Glafs’s being gradually or {lowly cool’d, or, 
inthe Workmens Language, neal’d, I was perfwaded not 
only bythe fpontaneous cracking, not without a loud 
noifeof athick and empty Glafs Veflel, that had for I 
know not how many Months been kept locked upin my 
Study; but by the like Accidents, which I after found 
had happened unto others. - For enquiring of fome that 
made great ftore of Glafs Veflels, as well as of others 
that foldthem 5 Ilearned from both,that they had fome- 
times by their loffes been made to take notice that 
Glaffes that had beenlong made, and kept unemployed 
would break of themfelves, when there was no vifible 
outward Agent near enough to be fufpetted of the hav- 
ing brokenthem. And fince this very Page began to be 
written, I had a fair Chriftal Vial, not too well ftopr, 
which crackt at the thick bottom, in a Glafs- Cabinet 
(that was fixed toa Wall) where I kept that with other 
choice Vials under Lock and Keys no other of the in- 
cluded Glaffes ( fullnor empty) nor yet of the external 
Glafles appearing any way crackt or Injured. Nay 
even great and ftrong Looking-Glafles are not quite 
exempted from thefe accidents. --For I remember that 
having purpofely enquired of an honeft man that fur- 

nifhed the greateft part of Londox with large Looking- 
: Glailes, 
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Glaffes, whether he did not fometimes find them 
crack, and that with noife; he fhow a me divers large 
Plates of excellent Glafs, and aflured me, that fome- 
times after they had been a good while in his Shop, 
fome of them would of themfelves, not only crack 
with aloud noife, but now and ‘then alfo (though 
rarely ) fly afunder with that violence as‘to break 
fome of the neighbouring Plates though thick and 
ftrong.. di] , ato | 


SE@T.) ¥Vinec! 


And having alfoa mind to enquire further, whe- 
ther this difpofition to break ia fome forts of Glafs, 
might not continue much longer than I had oppor- 
tunity to obferve, I addreffed ‘my felf to an inge- 
Dious Matter: of -a Glafs-houfe }'and “demanded ‘of 
him how ‘long he had taken notice of Glafs t© con+ 
tinue found’ and whole, ‘and yet afterwards ‘to 
break of it felf: He replyed that he had once’ a 
great parcel of Glaffes packed up,’ which not having 
the occafion he expected to vend ‘and make ufeé of, 
lay by him for a great while; and yet when afterwards 
he had unpack’d ‘them; and rang’d them; in a {hort 


time a great many of them, amounting to abour a- 
fourth or third -part- of the whole number, cracked 
of themfélves ; and‘ when I: asked how ‘long the 
Parcels had Jain’by: before they were opened, he. re- 


plyed, that ’twas ashe remembred between four and. 
five years, , 


SEOT! . 
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SEGT. XVIl. | 
Thefe Inftances €to which: I could adde divers 


others) I have therefore mention’d becaufe either 
of the two Hypothefes in .congtuity whereunto 


they feem. likelieft to. be! )intelligibly explicable, 


will favour the Doétrine hitherto. patronized, For 
according to the Atomical Theory, it may be 
conceived that there is a conftant. inteftine Mo- 
tion of the fmall parts of the Glafa upon the fcore 
of their conftituent Atoms , which endeavour or 
tend to extricate themfelves.and get away , which at 
laft they do; by breaking the Glafs in fome brittle, 
or other fit places; where (after a multitude of en- 
counters and evolutions.) a competent: number of 
them may-happento be got together, and: find their 
Motion (outwards) with{tood:, whence may ‘enfue 
fo unequal an agitation.there, of the formerly cohe- 
rent partsof the Glafs, as to make the more agitated 
ones part from. them that are lefs fo; and ,confe- 
quently crack the Glafs,,, To) which. agrees what'l 
have often obferv’d in Chymical..and Mechanical 
Tryals made with Glafs-Veflels,| That if, there’ be 
any grain of Sand or Gravel, or any little Lump.of 
the Alkalizate matter Gla{s is made of, confpicuoufly 
inclos’d inthe fubftance of the Veffel , ‘twill both be 
much the more apt to break,and if it do, will almoft 
always begin to crack at that place, (whence ufually 
as from a Center feveral cracks go feveral ways) the 
part of the Glafs where the blemifh is, being com- 
monly of a differing Texture from the reft (as is of- 
ten manifeft to the very eye) and being by that in- 
congruous Texture difpofed to be put into a motion 
differing 


ON mG ou) 8. 
differing° from’) and: perhaps? very” 
to: thiac’ of the weighbouring Parts,: 


SECT. XVIIL 


proportionate 


<P muft not here’ ftay to examine, ‘whether or no 
this motion of' the internal ‘parts may not (in di- 
- vers cafes be made more ‘efficacious by the ‘pene- 
tration of fome fubtle and moift matter into’ the 
~ Glaffes Pores , (Cefpecially the more fuperficial onés 
of fome Glafs of a loofer fort) and fo by degrees 
. vitiate the: “Texture of the Body , °and: promo- 
ting the ‘Agitation “and {welling of the faline 
Corpufcles; enable them to burft ‘the Glafsy after 
fome fuch manner as the 'Marchafites I lately 
— imentioned, ‘came to have a vitriolate’ Bfflore: 
feence , and even to be -burft' by the ‘operation. 
of the Airs this, Ifay,1 moft not now ftay to 
examine, becdufe I'wouldhaften to propofe the: 
fecond Hypothefis, and tell you' that (elfe) we. 
may, congruoufly to what we elfewhere difcourfe; 
imagine, That in tract of time, there is produced 
in fome parts of .a-Glafs a Texcute that makes ic 
refift more than it did formerly the free paflage 
of the Aither ,‘or fome other fubtle matter, that 
was accuftomed ( perhaps ftream-like ) to perme-- 
ate it before 5’ which tranfient: ‘matrer now find-- 
ing its paflage’ ob{tructed (and: perchance almoft 
quite hindered’): by’ the -vitiating of: the: Pores, of 
the Glafs, or fome other (inconvenient ) change: 
of Texture in it, and endeavouring: to. continue 
its wonted motion through it, does fo ftretch the 
Pores, or otherwife offer violence «to the Tex: 
tuce of the Body. that ie°caufes ‘a’ divulfion te 
E 2. the - 


(28) 


the parts, which~aceording as'.it. is -mote.-or, -lefs 


forcibly” or fuddenly . made,'-does, either barely 
crack, the Glafs, or make it flye afunder. Tothe 
precedent Doctrine thefe two things agree not ill: 
The Firft, That Glafs is a Body eafily made Ele- 
Grical by rubbiog, which makes it ‘probable that 
its Particles may eafily be put into:motion.,, And 
the Second, That fach a Divulfion.may. be, made 
in:Glafs by but an inequal motion between the 
meighbouring parts5. as may apeo by the Chy- 
mical practice \of cracking Glaifes, which they of- 


ten think fit to do, only -by,.-applying a red _ 


hotIron to the place till it. be ,fufficiently.. heated, 
and. whilft it Is very hot, moiftening it with cold 
water Cor even Spittle) which,.by, cooling the 


part that. it'touched, -and confequently checking 


the Agitation of the Corpufcles it, meets there, 
whilft the contiguous parts retain .their former 
vehement Agitation, occafions a difcontinuity or 
divulfion in the Glafs , fome of whofe parts are in 
fo {wift , and others are in fo flow .a motion. 


SECT. XIX. 


And on this occafion I fhall addechiefly, becaufe 
{would not pretermit fo confiderable a Phenome- 
noon, That even when Glafs feems to have loft the 
degree of heat that one would think neceffary to 
have its fhape or bignefs fenfibly alter'd, there may 
remain yet fo much agitation in the minute parts, as, 
whenthey are modify’d by the Air, by . the Cold, 
or by fome other invifible Agent, .tomake them,al- 
ter the bulk or fhape of the whole Vefiel they com- 
pofes andthat(which.one would not expect) by en- 
larging 


(29) 
larging the Veffel, at leaftif we allow not in the cafe 
any change of Figure: For it has often been obferved 
in thofe Glafs-houfes where they work White Glaffes, 
‘as they‘call thofethat are pure and cleat, that when 
‘they. have‘blown Glaffes into a mold, to give them 
more exactly the defired thape and fize, thefe’Glaf- 
fes when they arecold cannot well be put again into 
‘the fame mold they were blownin, and require that 
the Cells of Garde Vials that are to receive them be 
made alittle larger : which Obfervation an eminent 
Artificer of my acquaintance that gets confiderably 
by fitting fine Glaffes to Cafes; has much confirm’d 
to me by his complaints of the inconvenience, eafie 
tobe incurr'd , by thenot knowing, or not remem- 
bring fo unlikely an Effect of the cooling of Glafs, 
But I muft not profecute the confideration of thefe, 
and the like Phenomena, nor examine which of the 
preceding Explications is preferrable, having mea- 
tion’d them, as I was faying, chiefly to fhew, that 
which of them foever we pitch upon, it will argue 
aninteftine motion in the Corpufcles of the Glafs, 
which motion we fhall think may be very flow, if 
we confider how longa time itis on fome Occafions 
in producing its effects before it brings them to be di- 
{cernable to our fenfes. 


SECT. XxX, 


Having thus made it probable, that among the 
parts of fuch folid Bodies, as I have hitherto in- 
_ ftancedin, there may not be fuch a perfeG Reft, asis 
generally believed 5 it will I fuppofe be expected that 
I fhould now draw this confequence from what has 
been faid, That there is no fuch thing as ges 
Re 


(30 ) 


Reftia Nature. But finceat my firft mentioning this ' 


Paradox to you, I propofed it but as. Problematical, 
and fince I confider that we are not yet fure, but that 
though many of the parts of folid Bodies may not be 
always movelefs, yetfome others of them may fome- 
times fora while at leaft be at perfe& Refts. I. thall 
conclude asI began, and without refolutely denying 
that therecan be any fuch thing i# rerum natura, as 
abfolute Reft, I fhall content my felf tofay, That 
"tis not either abfurd, to doubt whether there be or 
no; norimprobable to think that there is not, fince 
we have not foundit inthofe very Bodies, where with 
the greateft likelihood. ic might. have been. ex- 
peGed. 5 


ey, 
tay 
ey iit 


